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PROGRESS IN 1976 


Additions to generating capacity during the year totalled 
6,736 MW and raised the total installed generating 
capacity by 11.0 per cent to 68,088 MW. The additions 
comprised 2,194 MW hydro, 3,386 MW fossil fired 
steam, 342 MW combustion turbines, 14 MW diesel and 
800 MW nuclear capacity; these figures include generat- 
ing units that became operational in 1976 but had not 
been assigned to or made available for normal com- 
mercial service. 


Load growth in terms of energy in 1976 increased 7.1 
per cent over 1975. On a national basis, electrical 
energy consumption totalled 284.1 TWH (1 TWH 
equals 10? kWh) which was distributed across the coun- 
try in the ratio of approximately 33 per cent in each 
of Quebec and Ontario, 13 per cent in British Colum- 
bia, 4 per cent to 6 per cent in each of Alberta and 
Manitoba, and 2 per cent to 3 per cent in each of 
Newfoundland/Labrador (excluding Churchill Falls), 
New Brunswick, Nova Scotia and Saskatchewan with 
Prince Edward Island, the Yukon and Northwest Ter- 
ritories each accounting for less than two-tenths of one 
per cent of the total. Growth rates varied considerably 
across the country from —10.1 per cent in the Yukon 
to +15.5 per cent in Newfoundland. Total (national) 
residential, commercial and industrial consumption 
grew by 12.7 per cent, 7.8 per cent and 1.8 per cent 
respectively. 


The national growth rate, approximately 7 per cent for 
1976, as compared to —0.3 per cent in 1975, repre- 
sents a return to historic levels following a partial 
recovery of demand in the industrial sector which, in 
1975, was down 11.4 per cent over the 1974 level. 
Generation for the year totalled 293.4 TWH repre- 
senting an increase of 7.6 per cent over 1975. Hydro 
generation was 72.6 per cent of total generation com- 
pared with 74.2 per cent in the previous year. Nuclear 
energy provided 5.6 per cent of total generation (4.3 
per cent in 1975) and conventional thermal 21.8 per 
cent (coal 61.7 per cent of thermal or 13.4 per cent of 
total; oil 20.3 per cent of thermal or 4.4 per cent of 
total). 


Net export of electrical energy in 1976 was 9.3 TWH 
or 3.2 per cent of net generation compared to 7.4 
TWH (2.7 per cent of net generation) in 1975. 


PROGRES EN 1976 


Au cours de l’année, des additions de 6 736 MW 4 la 
capacité de production ont porté la puissance installée 
totale 4 68 088 MW, soit une augmentation de 11%. 
Ces compléments se répartissaient comme suit: 2 194 
MW pour des centrales hydro-électriques, 3 386 MW 
pour des centrales thermiques 4 combustibles fossiles, 
342 MW pour des centrales 4 turbines a gaz, 14 MW 
pour des centrales 4 Diesel et 800 MW pour des cen- 
trales nucléaires; ces données englobent les groupes 
électrogénes qui sont devenus opérationnels en 1976 
mais qui n’ont pas été ou n’ont pu étre affectés a un 
service normal a l’échelle commerciale. 


La puissance appelée en 1976 a augmenté de 7,1% en 
regard de celle de 1975. A l’échelle nationale, la con- 
sommation totale d’électricité a atteint 284,1 TWh 
(1 TWh équivaut a 10? kWh), se répartissant comme 
suit: environ 33% au Québec et en Ontario, 13% en 
Colombie-Britannique, de 4 4 6% en Alberta et au 
Manitoba, et de 2 4 3% a Terre-Neuve — Labrador 
(a Vexclusion de Churchill Falls), au Nouveau- 
Brunswick, en Nouvelle-Ecosse et en Saskatchewan; 
V’ile-du-Prince-Edouard, le Yukon et les Territoires 
du Nord-Ouest ont consommé chacun moins de deux 
dixiémes de un pour cent du total. Les taux de crois- 
sance ont varié considérablement au pays, allant de 
—10,1% au Yukon jusqu’a 15,5% a Terre-Neuve. La 
consommation totale (nationale) des secteurs résidentiel, 
commercial et industriel a augmenté respectivement de 
12,7 %, 1,89 et 1,8 %: 


Le taux national de croissance, qui était d’environ 7% 
en 1976 par rapport 4 —0,3% en 1975, représente un 
retour aux niveaux antérieurs et fait suite 4 un redresse- 
ment partiel de la demande du secteur industriel, la- 
quelle avait diminué de 11,4% en 1975 par rapport au 
niveau de 1974. 


La production a totalisé 293,4 TWh au cours de l’an- 
née, soit une augmentation de 7,6% par rapport a 
1975. | 


La production nette des centrales hydro-électriques a 
atteint 72,6% du total, contre 74,2% lannée précé- 
dente. Les centrales nucléaires en ont fourni 5,6% 
(4,3% en 1975) et les centrales thermiques classiques 
21,8% (le charbon produisant 61,7% de Vélectricité — 
fournie par les centrales thermiques ou 13,4% de la 
production totale et le pétrole contribuant 20,3% de 
la production thermique ou 4,4% de la production — 
totale). 


Les exportations nettes d’électricité en 1976 sont pas- 
sées 4 9,3 TWh ou 3,2% de la production nette, en 
regard de 7,4 TWh (2,7% de la production nette) en 
1975. 


TABLE 1 
INSTALLED GENERATING CAPACITY IN CANADA 1920-1976* (MW) 


Thermal 
Year Conventional Nuclear Total Hydro Total 
© cat yehaemel tio gl mee led rae a 300 — 300 1,700 2,000 
RP Eo a he Sasa devvs Vewsaeaden 400 — 400 4,300 4,700 
UN We Ben ot AUER C8 coca asleheuaeeuyancrgoniticn 500 — 500 6,200 6,700 
Pe EME torts ea Sede eae dv sme alos 900 — 900 8,900 9,800 
NE ea ww scinsttpangviaupnentaie svat 2,100 — 2,100 12,600 14,700 
ca lay ie ates Mice gg RRO 7 tt ane oe 4,392 — 4,392 18,657 23,049 
Sail OIE 1 ht en 5,072 — 3,072 19,019 24,091 
ng EMDR secon n synceteeene ecsuaseaveites 5,609 20 5,629 19,338 24,967 
eo, OR ee RR Cy ie en ee ee 6,180 20 6,200 20,101 26,301 
Es cena dh gi ae a 6,694 20 6,714 203.13 ZIOZT 
Se ee ene eee ECE Ce Ha 20 TOUT Piehit 29,348 
SS OR a ei eer eco ee 8,087 240 8,327 22,438 30,765 
OT ee ak ie ee eee ee or ee 9,373 240 9,613 22 a5 32,966 
oS Sun PIES pee se oe aes one | eee 1071 240 10,951 24,957 35,908 
ES ctl SEE 8 oes See eran 23321 240 12,561 210381 39,592 
Ne ee ee en 14,283 240 14523 28,293 42,816 
a. ee eee ee ee en 15,507 1570 16,077 30,601 46,678 
TE TA A, Ce Ls ns on bg Stag hb Mee tse ioherees 153305 2126 17,431 CON | 49,948 
te he cas ioe A a tae Sdn 17339 2,666 20,005 34,266 54,271 
ER a Peso) 8 Ih tak 2B cure Se Manan on cdiem 18,035 2,666 20,701 36,779 57,480 
I RP 8 Aa lah PSS Selvin swe RR Ate ve ee cust 21,404 2,666 24,070 3T282 615352 
NE OR ION oe ME on Bia noapic iow sod oh ove 25,147 3,466 28,613 39,475 68,088 


*Figures appearing for 1955 and earlier are only approximate since they have been computed using actual Statistics Canada data for 
stations generating energy for sale to which have been added estimates for stations generating entirely for their own use. 


Newfoundland and Labrador 


Major additions in 1976 were confined to combustion 
turbine installations of 53.8 MW at Stephenville and 
25 MW at Green Hill near Grand Bank. Growth in 
energy demand over the next several years is expected 
to average over 8 per cent per annum. To meet this 
increased load, future generation additions will include 
combustion turbines at St. John’s (Hardwoods Station 
— 54 MW, 1977) Flowers Cove (15 MW, 1978) and 
Port aux Basques (25 MW, 1980). An additional 154 
MW hydro unit at Bay D’Espoir is scheduled for service 
in 1977 and a third 150 MW oil fired unit at the 
Holyrood thermal station is scheduled for 1979. 


Terre-Neuve et Labrador 


Les principales additions réalisées en 1976 se limitent 
A des installations de turbines a gaz de 53,8 MW a 
Stephenville et de 25 MW 4 Green Hill (pres de Grand 
Bank). Au cours des prochaines années, la croissance 
de la demande énergétique devrait atteindre en moyenne 
plus de 8% par année. Pour répondre 4 cette hausse 
de la puissance appelée, les prochaines additions a la 
capacité de production comprendront des turbines 4 
gaz a St-Jean (centrale de Hardwoods d’une puissance 
de 54 MW en 1977), a Flowers Cove (15 MW en 1978) 
et a Port-aux-Basques (25 MW en 1980). On prévoit 
de mettre en service un autre groupe hydro-électrique 
de 154 MW 8 la centrale de la baie d’Espoir en 1977 
et un troisisme groupe thermique au pétrole de 150 
MW doit étre installé A la centrale thermique de 
Holyrood en 1979. 


TABLEAU 1 
PUISSANCE DE PRODUCTION AU CANADA DE 1920 A 1976* (MW) 


Hydro- 
Vapeur élec- 
Année Classique §_Nucléaire Total trique Total 
Oe a2 ee Ay iy iy as 300 a 300 1 700 2 000 
LSI 10 BM irre, acc 2 Ga aOR EA ee eae a 400 — 400 4 300 4 700 
1 MO cick, Cec one ite ae Seed Re ent cone ren rere 500 — 500 6 200 6 700 
|S? GRAN M: crie!s roe cee e eT 900 — 900 8 900 9 800 
{ASS s BR oink in 0 ee ee eee Eee 2 100 — 2 100 12 600 14 700 
11S Uae, abe ed We RR Ot ROC Ss RETR EOC 4 392 — 4 392 18 657 23 049 
BE) Ri bee cha ee SR RC cal GR av Gi as > 072 — LOTZ 19 019 24 091 
Oe Si peice IN oN ARR 5 609 20 5 629 19 338 24 967 
| ook ie ee ee ALY Ree Se ae 6 180 20 6 200 20 101 26 301 
1 Ors tot Re ee ee Ue OM TC Rr 2 ae Sees cl 6 694 20 6 714 20 313 27 O29 
NS eee (etd Ae acre Roe A ee Loree 20 TBST H! 2d 29 348 
I OO dns ps NR a CM 09 en! IGN lay 8 087 240 S027 22 438 30 765 
TED Soy sta aR Nae riek eR ee ahha 9373 240 D6 3 251390 32 966 
DO Site ec ie ere Mceclevin 8) cee ee hes Os cree ed Be te 107A 240 10951 24 957 35 908 
OR ies Rees Rc sh SURE CA ae hoe ONIN ce Pn hs 12321 240 12 561 27 Ost 39 592 
OE he TR EO, Sic ROR 0 OO ORR hf iE 14 283 240 14 523 28 293 42 816 
DO) AV ciao Sy! ee eee i 00 SRR! bod os 135/507 1570 16 077 30 601 46 678 
IO TOI i acer kta Re We OA Reo te Ry ROI ie A LSS 05 2126 17 431 320097) 49 948 
ID RR et sc Oy ce ek ek) OPE eh ee 177339 2 666 20 005 34 266 54 271 
Oe tN NSS on ok. Me At ft, 18 035 2 666 20 701 36 779 57 480 
LS Rae PA), «| ot eo enn me | 21 404 2 666 24 070 37 282 61 352 
IRS AS ee A hinge ee ee ee ee ee ee 25 147 3 466 28 613 39 475 68 088 


“Les chiffres de 1955 et des années antérieures sont approximatifs; ils résultent de l’addition des données de Statistique Canada sur les 
centrales productrices pour la vente, et des évaluations sur les centrales dont la production entiére est destinée A leurs propres besoins. 


Major transmission developments in 1976 included the 
completion of a second 65-mile 230 kV circuit from 
Bay D’Espoir to a terminal station near Grand Falls 
and construction of a 170-mile 138 kV line from the 
Churchill Falls plant to Goose Bay; by virtue of the 
latter facility, thermal generation at Goose Bay has 
been replaced by lower cost hydro supply. 


About 99 per cent of the province’s electrical energy 
was produced by hydro, the remainder from oil fired 
thermal. By virtue of Churchill Falls’ production, the 
province’s hydro generation exceeded that of Ontario 
and British Columbia (38.8 TWH, 38.3 TWH and 
36.7 TWH respectively); Churchill Falls supply to 
Quebec totalled 32.1 TWH representing 82.8 per cent 
of the hydro production of the province. 


En 1976, les principales réalisations dans le domaine 
du transport comprennent Il’achévement d’un deuxiéme 
circuit de 230 kV (65 milles) reliant la baie d’Espoir a 
la station terminale située prés de Grand Falls et la 
construction d’une ligne de transport de 138 kV (170 
milles) entre Churchill Falls et Goose Bay; en raison de 
cette nouvelle installation, l’électricité d’origine ther- 
mique de la centrale de Goose Bay a été remplacée par 
des approvisionnements hydro-électriques moins cot- 
teux. 


Environ 99% de l’énergie électrique de la province a. 
été produite dans des centrales hydro-électriques, le 
reste provenant des centrales thermiques au pétrole.. 
Grace a la capacité de production de Churchill Falls, 
la production d’énergie hydro-électrique de la province | 
a dépassé celle de l’Ontario et de la Colombie-Britan-. 
nique (38,8 TWh, 38,3 TWh et 36,7 TWh respective-. 
ment); Churchill Falls a fourni au Québec un total de 
32,1 TWh, soit 82,8% de la production hydro-électri-. 
que de la province. 


TABLE,2 
INSTALLED GENERATING CAPACITY AT DECEMBER 31, 1976 (MW) 


Steam Gas Internal Total 

Conv. . Nuclear Turbine Combustion Thermal Hydro Total 
mewloundiland ..............cccccsce. Shope — 114 ee 541 6,206 6,747 
Prince Edward Island .............. Ti — 41 - 118 — 118 
MT ES COUA fos ve seve oe cenescncedadanes 1.162 — 205 6 Lai 160 Peis) 
Bvew BIunswick .............c0..0.c00e00 1261 — 25 9 1,293 680 1,972 
GG: an 667 266 53 719 1,065 [5012 16,077 
GC 12,893 3,200 551 22 16,665 7,050 Pe oi al is 
rye ne ae ce 447 — 28 20 495 DAS 2,970 
RE MAUCRO WAN os... pis deawstoonewarses 1,085 —- h57 24 1,266 567 1,833 
EI ok devs achnsnndeneds RB Pesehe: — 196 48 Saepeu! 718 4,500 
BMERSIECOLUMDIA 32... oieicccceccoeveesss 1,370 — 350 Koy oo) 6,500 $3357 
Mer fee kanes: — — = 45 45 58 103 
Northwest Territories ............... 1 — pa TT 113 49 162 
MUO ALS. |. skies. del-.cheseees me 22,847 3,466 1,720 580 28,613 39:475 68,088 
~~ SLANG GIG) 3,386 800 342 14 4,543 2,194 6,736 
Percentage Increase Over 1975 .. 14.8 30.0 24.8 23D) 18.9 Se 11.0 
Percent of Total Capacity 
LC ee ee 33.6 ot 25 0.8 42.0 58.0 100.0 


Note: Due to rounding totals do not correspond exactly to the sum of their elements. 


TABLEAU 2 
CAPACITE DE PRODUCTION D’ENERGIE ELECTRIQUE INSTALLEE AU 31 DECEMBRE 1976 (MW) 


Combus- Total Hydro- 
Vapeur tion Turbine ther- élec- 

Province Classique Nucléaire interne a gaz mique trique Total 
Terre-Neuve et Labrador .......... 355 — 114 a2 541 6 206 6 747 
fle-du-Prince-Edouard _........... 71 = Al fl i138 = 118 
Nouvelle-Ecosse 0....ccccccccee 1 162 — 205 6 1 373 160 1533 
Nouveau-Brunswick .................. 1261 — 23 9 1 293 680 1972 
len eee 667 266 55 719 1 065 15 012 16 077 
oo 2 ons ames 12 893 3 200 Sout 22 16 665 7 050 O37 45 
Fe) 2 447 a 28 20 495 Dads 2970 
SS AGE 1 085 — 1357 24 1 266 567 335 
OOK) ne 3235 — 196 48 3 781 718 4 500 
Colombie-Britannique ............. 1370 = 350 137 1S 6 500 Sau 
On ee — — — 45 45 58 103 
Territoires du Nord-Ouest .......... 1 a= 2 111 113 49 162 
ve IGG AACA 0.8 oe acu dk devkeateatons 22347 3 466 1720 580 28 613 39 475 68 088 
Chiffre net des augmentations .... 3 386 800 342 14 4 543 2 194 6 736 
Pourcentage de croissance par 

ODES Sy heen 14.8 30.0 24.8 25 18.9 De) 11.0 
Pourcentage de la puissance 

eee tt £976) 2. ccce-ccee scenes 33.6 Pea | 2. 0.8 42.0 58.0 100.0 


Nota: Les totaux peuvent ne pas correspondre a la somme des éléments 4 cause de l’arrondissement des chiffres. 


Energy demand from the Newfoundland and Labrador 
system grew by 15.5 per cent. Consumption by resi- 
dential and commercial customers showed increases in 
excess of 15 per cent and 11 per cent respectively over 
the previous year. Statistics for industrial consumption 
are being reviewed. Preliminary data indicates a sub- 
stantial increase reflecting return to more normal de- 
mand following depressed sales in 1975 resulting from 
industrial disputes in energy intensive industries. 


Prince Edward Island 


Electricity generation on the Island is entirely depen- 
dent on oil fuel and with the rapid increase in oil 
prices, high electricity costs have been unavoidable. 
The submarine cable interconnection with New Bruns- 
wick now scheduled for service in 1977, will relieve 
the Island’s dependence on local small scale oil based 
generation by providing access to power supply from 
larger and more efficient fossil fueled plants as well as 
nuclear generation on the mainland. 


The Prince Edward Island/New Brunswick intercon- 
nection facility, owned by P.E.I., will involve an invest- 
ment of approximately $36 million, $27 million of 
which is being financed by the federal government in 
the form of an $18 million grant and a $9 million long- 
term loan. This 138 kV interconnection will comprise 
two three-phase cables with a firm rating of 100 MW 
(i.e. 100 MW each cable plus 100 per cent standby) 
and will extend between terminals near Cape Tor- 
mentine, New Brunswick, and Borden, Prince Edward 
Island. 


Provincial load grew by 6.3 per cent over the previous 
year. Energy demand increased by 6.9 per cent over 
1975 for residential customers and 8.4 per cent for 
commercial. 


Nova Scotia 


During 1976, the Nova Scotia Power Corporation com- 
pleted two major additions to its generating system. 
Four 30 MW combustion turbine units were commis- 
sioned at the Burnside Industrial Park in Dartmouth to 
provide peaking capacity, and a 150 MW oil fired unit 
was added to the Tufts Cove generating plant increasing 
the capacity of the station to 350 MW. 


A Terre-Neuve et au Labrador, la demande d’énergie 
a augmenté de 15,5%. La consommation résidentielle 
et la consommation commerciale ont connu des hausses 
supérieures 4 15% et 11% respectivement par rapport 
a lannée précédente. Les statistiques sur la consom- 
mation industrielle sont a l’étude. Les données préli- 
minaires révélent une augmentation considérable, indi- 
quant un retour a une demande plus normale; on se 
souviendra qu’en 1975 les conflits touchant les indus- 
tries a forte consommation d’énergie avaient entrainé 
un fléchissement des ventes. 


ile-du-Prince-Edouard 


Dans I’fle, la production d’électricité provient entiére- 
ment de centrales thermiques au mazout; étant donné 
la hausse rapide des prix du pétrole, les cotits élevés 
de Vélectricité ont été inévitables. Grace au cable sous- 
marin qui doit maintenant la relier au Nouveau- 
Brunswick 4 compter de 1977, I’lle ne dépendra plus 
des centrales locales au pétrole de faible capacité; elle 
pourra désormais acheter de l’énergie de centrales a 
combustibles fossiles plus grosses et a meilleur rende- 
ment, ainsi que des centrales nucléaires du continent. 


Les installations d’interconnexion entre I’fle-du-Prince- 
Edouard et le Nouveau-Brunswick, appartenant a 
I'fle, exigeront un investissement d’environ 36 millions 
de dollars; le gouvernement fédéral avancera 27 mil- 
lions de dollars dont 18 millions sous forme de sub- 
vention et 9 millions sous forme de prét 4 long terme. 
Cette interconnexion de 138 kV comprendra deux 
cables triphasés d’une puissance garantie de 100 MW 
(c’est-a-dire 100 MW par cable plus une puissance de 
réserve équivalente) et reliera les terminaux installés 
prés de Cap-Tourmentin (N.-B.) et de Borden (f.-P.-E.). 


La puissance appelée dans la province a augmenté de 
6,3% par rapport a l’année précédente. La demande 
d’énergie a augmenté de 6,9% dans le secteur rési- 
dentiel et de 8,4% dans le secteur commercial compa- 
rativement a l’année précédente. 


Nouvelle-Ecosse 


En 1976, la Nova Scotia Power Corporation a terminé — 


Vinstallation de deux grandes additions 4 son réseau 
électrogéne. Quatre groupes de turbines 2a 


Park de Dartmouth en vue d’obtenir une capacité 


maximale de production. La Nova Scotia Power Cor- | 
poration a en outre ajouté un groupe au pétrole a la — 


centrale électrique de Tufts Cove afin de porter la 
capacité de cette centrale 4 350 MW. 


a gaz deq 
30 MW ont été mis en service au Burnside Industrial — 


The 25 MW gas turbine unit commissioned in 1976 by 
Newfoundland Light and Power at Grand Bank, 
Newfoundland/Turbine a gaz de 25 MW mise en 
service en 1976 par la Newfoundland Light and Power 
Commission a Grand Banc (Terre-Neuve) 


Construction commenced for the first two 150 MW 
coal fired units at Lingan in Cape Breton. The decision 
by the Nova Scotia Power Corporation to proceed with 
this project followed negotiations with the Cape Breton 
Development Corporation for the supply of coal for the 
new plant. The first Lingan unit is scheduled for 1979 
with the second unit to become operational in 1981. 


The last substantial hydro site in the province at Wreck 
Cove is being developed to provide 200 MW of peaking 
capacity with a 100 MW unit to be commissioned in 
each of 1977 and 1978. 


To reduce dependency on high priced imported oil, the 
Nova Scotia Power Corporation has intensified its 
search for alternative sources of energy. If adequate 
coal reserves are confirmed by an exploration program 
scheduled for 1977, the Lingan thermal station is 
expected to have an ultimate capacity of 600 MW and 
will be a major step in the displacement of offshore oil 
by an indigenous resource for power generation in the 
province. Studies are in hand in respect to conversion 
of existing oil fired stations to coal, and the introduc- 
tion of coal/oil slurry technique to maximize the use 
of coal in boilers designed for oil firing. 


Provincial load growth was 6.6 per cent. Increases in 
energy demand were recorded in residential, commer- 
cial and industrial categories of 6 per cent, 8.8 per cent 
and 10.2 per cent respectively. About 86 per cent of 
the province’s electrical energy production was from 
thermal generation and 62 per cent of this or 58 per 
cent of total supply was oil fired. 


On a commencé la construction des deux premiers 
groupes au charbon de 150 MW a Lingan (ile du Cap- 
Breton). A la suite de ses négociations avec la Société 
de développement du Cap-Breton, ayant trait a l’appro- 
visionnement de charbon pour la nouvelle centrale, la 
Nova Scotia Power Corporation a décidé de mettre ce 
projet a exécution. On prévoit que le premier groupe 
de Lingan entrera en service en 1979 et le deuxiéme en 
1981. 


L’aménagement en cours du dernier site hydro-électri- 
que valable de la province (Wreck Cove) permettra 
d’obtenir une production de 200 MW en service de 
pointe; on y ajoutera un groupe de 100 MW en 1977 
et un autre en 1978. 


Pour réduire la dépendance de la province a l’égard 
des importations cofiteuses de pétrole, la Nova Scotia 
Power Corporation a intensifié ses recherches en vue 
de trouver d’autres sources d’énergie. Si le programme 
d’exploration prévu pour 1977 confirme l’existence de 
réserves suffisantes de charbon, la centrale thermique 
de Lingan devrait atteindre une capacité maximale de 
600 MW; elle fera franchir a la province une étape 
importante dans les efforts qu’elle méne en vue de 
remplacer le pétrole exploité au large des cdtes, pour la 
production d’électricité, par des ressources du pays. 
On effectue actuellement des études sur la conversion 
au charbon des centrales alimentées au pétrole, et sur 
la mise en ceuvre d’une technique qui permettrait de se 
servir d’une suspension épaisse de charbon-pétrole, 
afin de maximiser [utilisation du charbon dans les 
chaudiéres concues pour une alimentation au pétrole. 


La puissance appelée dans la province a augmenté de 
6,6%. La demande d’énergie des secteurs résidentiel, 
commercial et industriel a augmenté respectivement de 
6%, 8,8% et 10,2%. Environ 86% de la production 
d’électricité de la province était d’origine thermique, 
62% de cette production, ou 58% de l’approvisionne- 
ment total, provenant de centrales thermiques au 
pétrole. 


Nouveau-Brunswick 


En 1976, deux des trois groupes de 320 MW ont été 
mis en service 4 la centrale thermique au pétrole de 
Coleson Cove. Le troisiéme groupe doit étre mis en 
service a l’échelle commerciale en 1977. Des 960 MW 
de capacité qui seraient alors en place, 400 MW sont 
réservés 4 l’exportation sur une période de 10 ans en 
vertu d’un accord passé avec les services publics de 
’Etat du Maine. 


“Q0UTAOI Sty} UT [oNJ sty} WoIZ porddns AyOvded Zurjesouss pay[ejsur [e}0} uvipeues jo a8vyus010g — 5 


Jeng sty} Woz porjddns epeueyD url Aj91N9979 [2}0} BY} JO soreYs DdUIAOIA sIy} Bde}JUDOIOg — g 


Jong sty} Wor porddns st yorym Ayloedes Suneisues pojjejsul [e}0} [eIouTAOId oY} Jo osvjUsdIog — V 


“SUIPUNOL 0} ANP s}USUTI]9 OY} JO Wns ay} 0} puodsal109 JOU ABUT S[e}0} OY, :9I0N 


67 


oor 10 c0 70 rs LRG VV 9°9 6'6 CCl DEG SPE % [210.1 ‘UeD 
€°880°89 YP'€Ol C8til V COT COC CEOS He) OCLE TS PeCOLG” ee Li66F S9rL'9 TLSEB DOLOOT G6 PIL‘ET TIVLOL 
8s V0 — 10 70 80 i! OES ae 16 $6 (GE VOL % TRIOL ‘UBD “D 
O0OT 10 ee 10 v0 vt (eal £9 8 Lt Sot 8E 6 LI % O1pAH “URD “ef 
are COS a yOt VOL 6 Of Ore £8 oT 76 SLL v£6 L6¢ % [PIO “AOId “VY 
ySLyoe 18s ee V'6P 66ST 6:99¢ 6'6L9 VSLPC — CSTE 85079 v00S9 SITIOS 66r0'L OUGAH 
Ts — ae ar = == a a = sae as v0 LY % TRIOL ‘UBD *D 
OOT = aon = = =e a ae = = an Lae £°C6 % TesfonN Ue) *g 
— == = Ss == = — = — = a /E\\ SEL % [PIOL “AOId “WV 
99P°€ = a = = = = ai = cand ome 997 007‘E UVATOON 
69€ L0'0 c0 c0 iC Gu): 61 L0 9°¢ 80 Lie Gil 861 % TRIO L UBD) *D 
Oot 70 $0 v0 cs os I's C cI CG ae GME ses YY [eutoyy, 
“AUOD ‘UBD °F 
= SCV OOr 9°69 9°68 169 g's9 [EN v8 8 CCG iS 89S % TeIOL “AOIg “VW 
69PI'ST ESP Geol) Decay Beeery po99ITl 9967 TS6r VIsl¢ Tvs S9S8T 8 86L Sorel TWINYAELL “ANOD 
£0 = = a ans — —— 70'0 a. ee Sc0 100 10°0 % TeI0L UBD °D 
OOT ee = = = = = 9°9 => = S°S8 cS 87 % OSI “UR °F 
= a a= ag = = ras v0 ae = C 10 70'0 % [PIOL “AOId “VW 
8° S61 al as ae a = = 6CI = = V LOT VOT y's *“OSIIN 
yy er a > = 90 = = oT = cal = L0 % TeI0L UR) °D 
O0t = = = ag yet = ee V6E acs VIE = 6ST % sep ue) “a 
= — = a eo 9°07 aa — Lve = 901 = 61 % TeIOL “AOId “VW 
SACS C es a ca a SGU eg rag ENV T = S88 = C 8b SVD 
CCl m0) 70 70 Cap 10 ight ime) v0 80 Gl Gal nS % TeRIOL UR) °*D 
OOr 50 rT Sal CES 50 LOD 80 cs v9 S'6 £6 TIP % TO Ue *a 
2 SEV OOT 9°69 89 TC 68S GC 5S) 8 9°6 61 S41 % [RIOL “AOId “V 
39098 F ocV TS8it el 8 Ir0'T CesT yIOTT 93°99 L187 Ips yv08 8'°88L COS Ss TIO 
07 ad a iO) (oa 70 90 ce r= a = rT % TRIOL Ue) *D 
OOT oa = i VT o9 I Ie SLI = <= — 8°69 % Teo) Ue) °a 
a = eas es SEG V9r 9°9 a! Tes a a aa T0r % [RIOL “AOIG “WV 
9°7Z9EI = as aa Ges 6 SPB Caley S9IP C88E'7 me ae a €'60S6 TVODO 
$a) fe) Bo james © aa = 5. @Q RS an re & 
5 B a SZ a w 6 s S Z 8 S 
ty =O fa > a Ss = fe) 
z SS = e 5 © 5 e 
ro) ie) © = i) i= 
a is me a 5 
~ as 
© 


9261 AdAL IANA IWdIONIYd Ad ALIOVdVOD ONILVYANSS GATIVLSNI 
calev i 


‘Q0UTAOId 9}199 SUP BIqQIISNQWIOS 99 op 911] ‘epeURD Ne s9][e}sUI UONSNpold op 9}19eded VI op s[quIesUa] OP % “DO 


g[qusnquios 90 ap usAow ne epeuRD ne oyINpold 971911399]9,| op s[quIssUa] SUBp sdUTAOId BI Op (% us) Wed “g 


IIQUsNquIOS 99 ap 911) 380 INb ‘gouTAOId eI SuLp saT[B}SUI UONSNpoOd ap g}1Dudwd LI op sjquIesuUa] OP % “VW 


OOT 10 


c0 


67 VY 9°9 DEC SVE % UsIpeUued [BJO TL, 
£88089 Yv<cOl C8IT oor ees I Cec sal SVCLOul €0L67 £L66P S9FL9 CLSES Y9OLOOT G6PVIL &¢ TIWLOL 
8S V0 = 10 70 80 I te a 16 G6 KG Vv Or % UsIpeUed [eB}0O]T, “OD 
OOT 10 ra 10 v0 vt in! €9 ST Lt Sol SE 6 LI % epeueD np o1pAH “@ 
ar c9S = VOL V Or 6 0£ SVE €€8 91 C6 SLL V6 L6C % eoutAoid [ejoL, “VW 
ySLy6e 18S ae v6 6 6ST 6 99S 6 6L9 LSLy 7 €8iL 8S0€9 vo00sS9 8 IIOST 66rOL OUGAH 
Vs Ss a a —- aac me =a a a — v0 LY % usIpeues [BJOL *D 
OOT = = ee a a = a ial SS aaa [Ee £76 % “UBD Np oileg[oNN °a 
=a = = = = = me = es a = fea sel % erouraoid TROL *W 
997 £ a ee: ar: =a5 == arr ors a ame ae 997 O07 € AaTVaTOON 
69¢ L0°0 c0 c0 (G 61 61 LO 9S 80 IGE GI 8'6l % usIpeues [BJOL, *D 
Ool al) 50 v0 eats os Is G SI (KG VL (Gis ges % epeuey) np 
onbisse[o [euWIouL, “g 
= Ser OOT 9°69 9°68 1°69 gs9 Lol v8 8 CG S 89¢ % yerouraoid [ej0L *V 
69rPI SC CSV (Geil! esa Decca y99T I 9°967 I Cc S6P VI8Le Ips 8°968 T 886L Cor cI ‘SSVTD ‘WHHL 
£0 ee = a a Fe =a c0'0 ae —- S70 10°0 10°0 % usIpeued [BJOL, *D 
OOT at — = =e = — 99 ss re SS8 GS ST % —~UB) sgUIUII}9p 
UOU SUISIIQ °*f 
<a —3 — aaa a — —— v0 foe a té 10 70'0 % jerouraoid [ej0L “Vy 
8°Sé6l a a’ a —% = — 6 Cl i cae V £9 TOL vs AANIAYVALAd 
NON ANISIIO 
Vv = a = = 9°0 = as S| = eT aa L0 % uoIpeues [B10 *D 
OoT a = a a Vel — a v6e = Ie ae 6 SI % BpeueD Np Ze) “a 
a a 7 = as 9°07 ——s an LEV a= 9'0OT =o 61 % elouraoid [ej0L *W 
918 7 ee Te, i rs (JULES — =a GAME = S88 — C8 ZVO 
STI 10 C0 c0 Se! 10 Lay 10 v0 80 Gi G)! Is % uaIpeues [eJOT, *D 
OOor 50 vt ca) (GCA ¢0 hake) | 30 ‘Ste v9 $6 £6 Cv % ‘UBD np xfON9d “A 
= SCV OOL 9°69 89 Vac 68S (GE ©9 8 9°6 67 Srl % elouraoid [eo], *W 
8906 8 CSy CGA)! eSuy 8 Tr0 I (GAS VISTI Tt 8°99 ESE Tvs vv08 8°88L TTOS € aATOULAd 
0c =a ar =F 50 Gl! 70 90 ot om am ae al % UsIpeUed [BIO], “DO 
OOT = = — VC c9 I Its CLD somes = = 8°69 % “Ue) up uogieyy “a 
ae es = — OIC L9V 9°9 vl Tes a =a =a TOr % elouraoid [eo *W 
9°C79 €T aS aS = GME 6 Sv8 GANS) C9OlV S88E T = aa aa £608 6 NOPUVHO 
eS Se ae ete ene et a foek fin Bie 8 
3 5 pew 642° 8 5 BS z - § 58 g 3 
© = oe ae 2 c. = 8 2, » 2 5S o oo 
om i a o B ae » @ Qo 
eg 8 rs Z = E - 
= ‘: é 


9/61 JIGILSNEWOOD AC AdAL WdlONIYd YVd ASTIVLSNI NOILONGOYd 3G ALIOVdVO 


C cas Sle pan NY ees lo Pew hy Sl I 


10 


New Brunswick 


During 1976 the first two of three 320 MW units were 
commissioned at the Coleson Cove oil fired station. 
The final unit is expected to be in commercial service 
in 1977. Of the total 960 MW capacity, 400 MW has 
been committed to export for a period of ten years 
under agreement with utilities in the State of Maine. 


The New Brunswick Electric Power Commission is 
proceeding with a generation expansion program that 
will raise the installed generating capacity in 1980 by 
1,370 MW, an increase of almost 70 per cent over 
the 1976 level of 1,973 MW. The additions will include 
hydro, oil and coal fired thermal and nuclear genera- 
tion. The Mactaquac hydro station on the Saint John 
River is being increased to 638 MW with the installa- 
tion af the fifth and sixth units in 1978 and a 200 MW 
unit with the capability of burning oil or coal (the latter 
from the redeveloped Minto field) is to be added to the 
Dalhousie thermal station (currently one 150 MW oil 
fired unit) in 1979. 


The first nuclear power station in the Maritime region 
is under construction at Point Lepreau, west of Saint 
John, on the north shore of the Bay of Fundy. Initial 
operation of the first 630 MW CANDU unit is expected 
by 1980. Provision is being made for the future addition 
of a second unit recognizing that expansion of nuclear 
generation can reduce the province’s dependence upon 
high cost fuels for electricity production. 


Planning for the reinforcement of the provincial trans- 
mission system is well underway. The existing system 
will eventually have an overlay at 345 kV for reinfor- 
cement of major north-south transmission, and to con- 
nect the nuclear unit in southern New Brunswick with 
load centres, The first stage of this planned expansion 
is a 345 kV transmission line between Coleson Cove 
and the substation at Salisbury that serves the Moncton 
load centre and is the termination point for the rein- 
forced Nova Scotia/New Brunswick interconnection. 
A third N.B./N.S. interconnection was placed in ser- 
vice in December 1976, operating initially at 138 kV 
but scheduled to be up rated to 345 kV in 1978 upon 
completion of the new Coleson Cove to Salisbury 345 
kV circuit. 


A small windmill-powered generator was placed in 
service at the Sackville District Office in the eastern 
part of the province and a solar-assisted heat pump 
heating system is to be installed in a new district office 
building being constructed in Shediac. 


Het 


La New Brunswick Electric Power Commission procéde 
a la réalisation d’un programme d’expansion qui portera 
la capacité de production a2 1370 MW en 1980 soit 
une augmentation de presque 70% par rapport au 
niveau de 1973 MW de 1976. Les additions compren- 
dront des centrales hydro-électriques, des centrales 
thermiques au pétrole et au charbon, ainsi que des 
centrales nucléaires. La capacité de la centrale hydro- 
électrique de Mactaquac, aménagée sur la riviére Saint- 
Jean, est portée 4 638 MW;; le cinquiéme et le sixiéme 
groupes seront installés en 1978 et un autre groupe de 
200 MW, alimenté soit au pétrole ou soit au charbon 
(ce dernier provenant du gisement de Minto qui a été 
remis en exploitation), sera ajouté a la centrale ther- 
mique de Dalhousie (possédant actuellement un groupe 
de 150 MW au pétrole) en 1979. 


La premicre centrale nucléaire de la région des Mari- 
times est actuellement en construction a Pointe- 
Lepreau, a l’ouest de Saint-Jean, sur la rive nord de la 
baie de Fundy. La mise en service du premier groupe 
CANDU de 630 MW est prévue pour 1980. Des dis- 
positions ont été prises quant 4 l’installation future 
dun deuxiéme groupe, puisque l’on considére qu’une 
production accrue d’électricité d’origine nucléaire per- 
mettrait a la province de réduire sa dépendance 4 
légard des approvisionnements coiiteux en combus- 
tibles utilisés pour sa production d’électricité. 


Une étude est en cours sur le renforcement du réseau 
de transport provincial. Une ligne de 345 kV sera 
finalement superposée au réseau actuel afin de renfor- 
cer la principale ligne de transport nord-sud et de relier 
la centrale nucléaire du sud du Nouveau-Brunswick 
aux centres de consommation. La premiére étape de ce 
projet d’expansion consistera en [installation d’une 
ligne de transport de 345 kV entre Coleson Cove et la 
sous-centrale de Salisbury qui desservira le centre de 
consommation de Moncton et la station terminale de 
linterconnexion renforcée entre la Nouvelle-Ecosse et 
le Nouveau-Brunswick. Une troisiéme interconnexion 
(Nouvelle-Ecosse — Nouveau-Brunswick) est entrée 
en service en 1976; sa capacité actuelle de 138 kV 
devrait €tre portée 4 345 kV en 1978, une fois terminée 
Vinstallation d’un nouveau réseau de 345 kV entre 
Coleson Cove et Salisbury. 


Une petite génératrice aérodynamique a été mise en 
service au bureau régional de Sackville, dans la partie 
est de la province et une thermopompe mue par I’éner- 
gie solaire sera installée dans un nouvel édifice du 
bureau régional en voie de construction 4 Shédiac. 
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The provincial load grew by 12.4 per cent over the 
previous year. A decrease of 9.6 per cent in industrial 
demand was offset by increases in residential and com- 
mercial demand in excess of 22 per cent and 35 per 
cent respectively. About 88 per cent of the provincial 
electrical energy supply (excluding exports) was pro- 
duced within the province, the balance being imported 
from Quebec. Internal generation was 52 per cent 
hydro, 5 per cent coal fired thermal and 43 per cent 
oil fired thermal (representing 33 per cent, 3 per cent 
and 27 per cent respectively of the net provincial sup- 
ply, excluding exports). 


Net exports to Nova Scotia and the United States 
amounted to 373 GWH and 2,434 GWH respectively 
and in total represented 42 per cent of internal genera- 
tion and, respectively, 10 per cent and 65.1 per cent 
of the net import from Quebec; thus on an energy 
balance basis less than 25 per cent of the import from 
Quebec was retained within the province, but such 
analysis ignores the important timing aspect of export/ 
import flows as well as peaking and reserve capacity 
benefits. 


Quebec 


During 1976, the remaining five (197.2 MW) hydraulic 
units at Hydro Quebec’s Manicouagan 3 hydro station 
were placed in service, raising the total capacity of that 
station to 1,183.2 MW. The only addition to thermal 
capacity was the commissioning of a 53.3 MW com- 
bustion turbine unit at Cadillac in the Abitibi system. 
Because the Abitibi system will remain isolated from 
the integrated system until 1979, a further two units 
of the same size are proposed for 1977. 


Construction of the Manicouagan-Outardes hydro 
complex is continuing with completion scheduled for 
1978 of three 151.3 MW units at the Outardes II sta- 
tion. Outardes II will be Hydro Quebec’s third devel- 
opment on the Outardes River and will replace the 
present 50 MW development at Chute aux Outardes. 
Construction continued on the 685 MW single unit 
CANDU nuclear station, Gentilly II near Trois- 
Riviéres. This plant is expected to be placed in service 
in 1979, 
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Au Nouveau-Brunswick, la puissance appelée a aug- 
menté de 12,4% par rapport a l’année précédente. La 
baisse de 9,6% de la demande industrielle a été com- 
pensce par des augmentations de plus de 22% et de 
35% de la consommation des secteurs résidentiel et 
commercial respectivement. Environ 88% des appro- 
visionnements provinciaux en électricité (sauf les expor- 
tations) ont été produits 4 V’intérieur de la province, le 
reste venant du Québec. Les centrales hydro-électriques 
sont intervenues pour 52% dans la production inté- 
rieure, les centrales thermiques au charbon pour 5% 
et les centrales thermiques au pétrole pour 43%; ces 
trois sources d’énergie représentent respectivement 
33%, 3% et 27% des approvisionnements nets de la 
province (sauf les exportations). 


Les exportations nettes vers la Nouvelle-Ecosse et les 
Etats-Unis ont atteint respectivement 373 GWh et 
2 434 GWh, soit au total 42% de la production pro- 
vinciale; elles correspondent aussi 4 10% et 61,5% 
des importations nettes du Québec. Par suite, en termes 
de bilan énergétique, la province a conservé moins de 
25% de ses importations du Québec; mais cette analyse 
ne tient pas compte de l’importance du calendrier des 
importations et des exportations ainsi que des avanta- 
ges que représentent les capacités de réserve et de 
pointe. 


Québec 


En 1976, les cinq autres unités hydro-électriques 
(197,2 MW) de la centrale Manicouagan 3 de l’Hydro- 
Québec ont été mises en service. Elles ont ainsi porté 
la capacité totale de cette centrale 4 1 183,2 MW. La 
seule addition a la capacité thermique a été la mise en 
service d’un groupe de turbines 4 gaz de 53,3 MW a 
la centrale de Cadillac en Abitibi. Etant donné que le 
réseau de |’Abitibi demeurera isolé du réseau intégré 
jusqu’en 1979, on propose l’installation de deux autres 
unités de méme puissance en 1977. 


La construction du complexe hydro-électrique de Ma- 
nicouagan a Outardes se poursuit et devrait prendre 
fin en 1978 avec J’nstallation de trois groupes de 
151,3 MW 4 la centrale Outardes 2. Celle-ci consti- 
tuera le troisitme aménagement de l’Hydro-Québec 
sur la riviére aux Outardes et remplacera l’aménage- 
ment actuel de 50 MW situé 4 Chute-aux-Outardes. 
On a poursuivi la construction du groupe unique de 
685 MW 4 la centrale nucléaire CANDU Gentilly 2, 
prés de Trois-Riviéres. Cette centrale devrait ¢tre mise 
en service en 1979. 
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Aerial view of Gentilly 1 and 2 nuclear stations located near Three Rivers, Quebec. 
Commissioning of Gentilly 2 is expected in 1979/Une vue aérienne des centrales nucléaires 
Gentilly 1 et 2 situées a Trois-Riviéres (Québec). On prévoit que la centrale Gentilly 2 sera 


mise en service en 1979. 
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Hydro Quebec’s expansion program is designed to meet 
an average growth rate of 7.8 per cent per annum over 
the next 15 years. A deficit in peak load capacity is 
forecast for 1979 and will be alleviated, in part, through 
temporary purchase of 200 MW of peak load capacity 
from New Brunswick Electric Power Commission. An 
additional 240 MW of peaking capacity will be pro- 
vided by installation in 1979 of a four unit combustion 
turbine station (La Citiére) near the Hertel substation. 


Initial generation from the James Bay complex will 
become available beginning in 1980. The La Grande 
River is being developed in the first phase at four sites 
with total maximum capacity of 10,190 MW. The first 
station, LG-2, will contain 16,333 MW units, total 
ultimate capacity 5,328 MW; six units are scheduled 
for service in 1980, to be followed by six units in 1981 
and four in 1982. First power from LG-3 is expected 
in 1982 and from LG-1 in 1983. The LG-3 station will 
consist of ten 192 MW units, total capacity 1,920 MW. 
The LG-1 station will be a 910 MW development in 
ten units. At the LG-4 site, seven 254 MW units are 
planned for service in 1984 with the eighth and final 
unit to follow in 1985 for a total capacity of 2,032 
MW. 


In conjunction with Ontario Hydro, a study of the 
possibility of improving the present minimal intercon- 
nection between the Quebec and Ontario systems is 
being studied. Hydro Quebec has been authorized by 
the National Energy Board to export power and off- 
peak energy to the Power Authority of the State of 
New York during summer months (April to October) 
under a 13-year licence. This arrangement allows 
Quebec and PASNY to take advantage of the seasonal 
diversity of their respective peak demands. The Hydro 
Quebec system will be connected to the PASNY system 
by a 765 kV transmission line extending from the Cha- 
teauguay substation near Beauharnois to the Marcy 
substation, near Utica, New York, scheduled for service 
by mid-1978. 


It is expected that electricity’s share of the energy 
market in Quebec will increase during the coming years 
due to its availability as compared with uncertainties 
relating to the supply of oil, and also due to the mul- 
tiple use aspect of the electrical form of energy. It is 
forecast that by 1990 there will be significant substitu- 
tion of electricity for other forms in home heating. 
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Le programme d’expansion de l’Hydro-Québec est 
congu de fagon a répondre 4 un taux annuel moyen 
de croissance de 7,8% au cours des 15 prochaines 
années. On prévoit pour 1979 un déficit dans la capa- 
cité de production de pointe, déficit qu’il faudra com- 
penser en partie par des achats temporaires de 200 MW 
de la New Brunswick Electric Power Commission. En 
1979, une capacité de pointe additionnelle de 240 MW 
sera fournie par l’installation d’une centrale 4 turbines 
a gaz de quatre groupes (La Citiére) prés de la sous- 
station de Hertel. 


La production initiale du complexe de la baie James 
sera disponible 4 compter de 1980. La premiére phase 
de l’aménagement de La Grande Riviére est en cours, 
a quatre emplacements; la capacité maximale totale 
sera de 10190 MW. La premiére centrale, LG-2, 
possédera 16 unités de 333 MW dont la puissance 
maximale atteindra finalement 5 328 MW; on prévoit 
la mise en service de six unités en 1980, de six en 1981 
et de quatre autres en 1982. La centrale LG-3 devrait 
fournir de l’énergie électrique en 1982, et LG-2 en 
1983. La centrale LG-3 comprendra 10 unités de 
192 MW, pour une capacité totale de 1920 MW. La 
centrale LG-1, quant a elle, comportera 910 MW 
répartis entre 10 unités. Au chantier de LG-4, on envi- 
sage lentrée en service de sept unités de 254 MW en 
1984; la huitiéme et derniére unité entrera en service 
en 1985 et portera la capacité totale a 2 032 MW. 


L’Hydro-Québec étudie, de concert avec lHydro- 
Ontario, la possibilité d’améliorer les interconnexions 
minimales actuelles entre les réseaux du Québec et de 
VOntario. L’Office national de l’énergie a autorisé 
lV Hydro-Québec a exporter de la puissance et de l’éner- 
gie hors pointe a la Power Authority of the State of 
New York (PASNY) au cours des mois d’été (avril a 
octobre) et ce, en vertu d’une licence de 13 ans. Cet 
accord permet au Québec et a la PASNY de tirer pro- 
fit des variations saisonniéres de leur demande de 
pointe respective. Le réseau de l’Hydro-Québec sera 
relié 4 celui de la PASNY par une ligne de transport 
de 765 kV partant de la sous-station de Chateauguay, 
prés de Beauharnois, jusqu’a la sous-station de Marcy, 
prés d’Utica (New York). Sa mise en service est prévue 
pour le milieu de 1978. 


On s’attend que la part de l’électricité sur le marché de 
énergie au Québec augmentera au cours des pro- 
chaines années, grace 4 la grande disponibilité et la 
nature polyvalente de cette source d’énergie, contraire- 
ment au pétrole dont les approvisionnements sont in- 
certains. On prévoit que d’ici 1990, Lélectricité sera 
davantage utilisée en remplacement des autres formes 
d’énergie pour le chauffage des maisons. 
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In response to the need to conserve non-renewable 
energy sources, the Hydro Quebec Research Institute 
has undertaken several research projects related to the 
development of alternative sources of generation (wind, 
solar, thermal, nuclear fusion) and new storage forms 
for energy. 


Over 99 per cent of Quebec’s electrical energy supply 
is generated hydraulically. Total electrical consumption 
in the province grew by 5 per cent compared with the 
previous year. A 9.7 per cent decline in industrial con- 
sumption was offset by increases in domestic and com- 
mercial categories of 22.8 per cent and 11 per cent 
respectively. Consumption within the province exceeded 
generateion by some 16.5 TWH, the deficiency being 
supplied by Churchill Falls. Supply in excess of pro- 
vincial demand was exported to New Brunswick, Onta- 
rio and the United States which in total was equivalent 
to about 48.6 per cent of the 32.1 TWH supply im- 
ported from the Churchill Falls development in Lab- 
rador. 


Ontario 


During 1976, Ontario Hydro added a sixth 500 MW 
unit at its Nanticoke coal fired station. Two 573.75 
MW units were installed at the Lennox oil fueled sta- 
tion in eastern Ontario raising the total capacity of that 
station to 2,295 MW, the first major oil fueled genera- 
tion in the Ontario Hydro system. Increases in hydro 
generation were limited to a 37.05 unit at Arnprior 
and a 24 MW unit at Andrew’s Falls. 


At the Bruce generating station, an 800 MW nuclear 
unit came into operation and is scheduled for com- 
mercial service in early 1977. A 12.16 MW gas turbine 
unit was commissioned at the same station and two 
12.16 MW gas turbine units became operational at the 
nearby Bruce heavy water plant during the year; two 
more similar units are planned for 1977. 


The only hydro unit currently scheduled by Ontario 
Hydro is a second 37.05 MW unit at the Arnprior 
station in 1977. 


The Great Lakes Power Company is proposing to add 
two 7.5 MW hydraulic units in 1981 at the St. Marys 
station. 


Fossil fueled additions will include the seventh and 
eighth 500 MW units at the Nanticoke station in 1977. 
An oil fired station at Wesleyville, near Port Hope, of 
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Face a la nécessité d’économiser les sources d’énergie 
non renouvelables, l’Institut de recherche de l’Hydro- 
Québec a entrepris plusieurs projets de recherches liés 
A la mise en valeur des autres sources de production 
d’énergie (I’énergie éolienne, solaire, géothermique, 
fusion nucléaire) et aux nouvelles formes d’emmaga- 
sinage de l’énergie. 


Plus de 99% de V’énergie électrique du Québec est 
d’origine hydraulique. La consommation d’électricité 
totale de la province a augmenté de 5% par rapport a 
l'année précédente. La baisse de 9,7% de la consom- 
mation industrielle a été compensée par des augmen- 
tations respectives de 22,8% et 11,0% dans les sec- 
teurs résidentiel et commercial. A Tlintérieur de la 
province, la consommation a dépassé la production 
d’environ 16,5 TWh, cet écart étant comblé par Chur- 
chill Falls. Les approvisionnements qui constituent un 
excédent par rapport a la demande provinciale ont été 
exportés au Nouveau-Brunswick, en Ontario et aux 
Etats-Unis. Les exportations totales se chiffrent 4 en- 
viron 48,6% des 32,1 TWh importés de ’aménagement 
de Churchill Falls (Labrador). 


Ontario 


En 1976, l’Hydro-Ontario a ajouté une sixiéme unité 
de 500 MW a sa centrale au charbon de Nanticoke. 
Deux unités de 573,5 MW ont été installées 4 la cen- 
trale 4 mazout de Lennox, dans l’Est de l’Ontario, et 
elles ont porté la capacité totale de cette centrale 4 
2295 MW; il s’agit de la premiére centrale 4 mazout 
de l’Hydro-Ontario. Les augmentations de la produc- 
tion hydro-électrique ont été limitées a Tadjonction 
d’une unité de 37,05 MW a Arnprior et d’une autre 
de 24 MW a Andrew’s Falls. 


A la centrale de Bruce, un groupe nucléaire de 800 MW 
a été mis en service et devrait entrer en exploitation 
commerciale au début de 1977. Un groupe de turbines 
a gaz de 12,16 MW a été mis en service 4 la méme 
centrale et, non loin de 1a, deux groupes de turbines a 
gaz de 12,16 MW sont devenus opérationnels au cours 
de l’année a l’usine d’eau lourde de Bruce; on envisage 
la mise en place de deux autres groupes analogues en 
to77. 


La seule addition hydro-électrique actuellement prévue 
par ’Hydro-Ontario pour 1977 est un deuxiéme groupe 
de 37,05 MW a la centrale d’Arnprior. 


View of Ontario Hydro’s Arnprior generating station 
which will add 74 MW of capacity in two units by 1977/ 
Vue de la centrale d’Arnprior de I’Hydro-Ontario qui 
apportera 74 MW de capacité supplémentaire a deux 
groupes en 1977 


similar design to Lennox is tentatively scheduled for 
service in 1981-1983. 


In northwestern Ontario, an extension to the coal fired 
Thunder Bay plant is expected to add 300 MW in two 
units in 1980. A four unit, 800 MW coal fueled gener- 
ating station at Atikokan is projected for 1983-1984. 
Both the Thunder Bay addition and the Atikokan 
Station will be designed to permit use of western Cana- 
dian coal. 


An extensive program of nuclear generation is expected 
to add 10,960 MW of new capacity in the period 1977- 
1987. This program consists of four-four-unit stations, 
three employing 800 MW units and one, Pickering B, 
with 540 MW units. At Bruce A one 800 MW unit will 
be added each year, 1977 through 1979. Other nuclear 
additions currently scheduled are Pickering B, 2,160 
MW, 1981-1983; Bruce B, 3,200 MW, 1982-1985; 
and Darlington, 3,200 MW, 1984-1987. 


Firm planning of future additions to the Ontario Hydro 
system awaits reconciliation of policy considerations 
relating to capital funding. 


Transmission developments during 1976 focused on 
continuing activity relating to design, construction and 
property acquisition for 500 kV lines including the 
500 kV Nanticoke to Pickering corridor. Three new 
500 kV substations are under construction along the 
corridor at Milton, Trafalgar and Claireville and the 
first 500 kV double circuit towers were installed be- 
tween Middleport and Highway 401 (near Pickering) to 
meet the corridor. Completion of the 500 kV line from 
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La Great Lakes Power Company projette d’ajouter, en 
1981, deux groupes hydrauliques de 7,5 MW 4A la 
centrale de St. Marys. 


Au nombre des additions aux centrales 4 combustibles 
fossiles, figure linstallation, en 1977, du septiéme et 
du huitiéme groupes de 500 MW 4 la centrale de 
Nanticoke. On prévoit que la centrale au pétrole de 
Wesleyville (prés de Port Hope), analogue A celle de 
Lennox, sera mise en service 4 titre d’expérience entre 
1981 et 1983. 


Dans le Nord-Ouest de l’Ontario, la puissance de la 
centrale au charbon de Thunder Bay se verra ajouter 
300 MW répartis entre deux groupes en 1980. Une 
centrale au charbon de 800 MW et composée de quatre 
groupes est prévue a Atikokan pour 1983-84. L’addi- 
tion a la centrale de Thunder Bay et la centrale d’Ati- 
kokan seront concues de facon a consommer le char- 
bon de l’Ouest canadien. 


Un vaste programme de construction de centrales nu- 
cléaires augmenterait la capacité de production de 
10 960 MW entre 1977 et 1987. Ce programme pro- 
pose quatre centrales de quatre groupes chacune, dont 
trois utiliseraient des groupes de 800 MW, et l’autre 
(Pickering B) des groupes de 540 MW. A la centrale 
de Bruce A, un groupe de 800 MW sera ajouté chaque 
année entre 1977 et 1979. Parmi les autres tranches 
nucléaires dont la mise en place est actuellement pré- 
vue, mentionnons celle de 2 160 MW 4 la centrale de 
Pickering B entre 1981 et 1983, celle de Bruce B 
(3 200 MW, 1982-85) et celle de Darlington (3 200 
MW, 1984-87). 


Pour étre en mesure de planifier de fagon définitive les 
prochaines additions 4 son réseau, l’Hydro-Ontario 
devra attendre qu'il y ait consensus sur les politiques 
ayant trait aux modalités de financement. 


En 1976, Pamélioration des lignes de transport a sur- 
tout porté sur la poursuite des travaux en matiére de 
conception technique, de construction et d’achat de 
terrains, destinés au passage des lignes de 500 kV, 
notamment l’emprise de la ligne de 500 kV reliant 
Nanticoke 4 Pickering. On construit actuellement trois 
sous-stations le long de cette emprise, soit 4 Milton, 
4 Trafalgar et a Claireville, et les premiers pylénes a 
lignes doubles de 500 kV ont été installés entre Middle- 
port et l’autoroute 401 (prés de Pickering) pour re- 
joindre V'emprise. L’achévement de la ligne de 500 kV 
reliant la centrale nucléaire de Bruce a Milton a éte 
retardé a cause de complications juridiques et du choix 


SVD AYA 10H, WOOSSSN 


VAVNVO 


G UDVUVJV)U)JU!3 SAIYOLIWHAL LSAMHLYON 


NOANA 


“EO II VIGWN109 HSILINE 
%E'O IO ; J 


RN SIRS pres 


94d45NO 


AOIMSNNYE MAN 


Y J@AoodooommqmnmMmM@d M@@VZ#Z™!A,, CNV 1S!| GYVMGS-SONIYd 


GQNVIGNNOAMAN 


%OOL IWWYSHL %O O¥YCAH %OOL 
WLOL WIDONIAOYd 4O LNADYSd 


9L6L AdAL 14NA IWdIONIYd A NOILVYANSS ADYANS 1VOIYL9373 


OYCAH a ZVO B1Odtad NO@YVHO 


OMS ZH BSS 


BNE 
WMA. 


%E'O 210198g LN 


S SSS 


%OOL ANOWLOAIZ-OWdSHL “0 ANOIWLOA1S- OYCAH 


%OOL 
IWIONIAOYd IWLOL NG % 


9ZL6L 
AIGILSNGWOD 34d AdAL YVWd ANOIYLOITA 3IOYANI,.G NOILONGOWd 


VOVNVO 


LSANO-GYON MP 4YIOLIYYAL 


NOANA 
ANODINVLIYE AIGWO109 
VLYsdlv 
NVYVMSAHOLVASVS 
VEOLINVW 

OIYVLINO 

04d3NO 

AOIMSNNYE NVAANON 
4SS0O93-3TISANON 
GYNOGs-AONIdd MP 31 


AANAN-SYYSL 


the Bruce nuclear station to Milton has been delayed 
by legal and route selection complications, and within 
the next two years will limit the available contribution 
from Bruce A. The route for 500 kV transmission from 
the Lennox generating station to Oshawa has received 
government approval based on the recommendations of 
the Solandt Report. Surveying and acquisition of right- 
of-way is in progress. 


Twenty-eight miles of a second 500 kV single circuit 
line between Nanticoke and Middleport was completed. 


Other transmission developments during the year in- 
cluded the completion of a 345 kV interconnection 
with Detroit Edison near Sarnia designed for conversion 
to 500 kV in the future. 


Some 180 circuit miles or 230 kV lines and one 115 kV 
line were added to the Ontario Hydro system in 1976. 


A 230 kV substation, Merivale, feeding Ottawa to be 
commissioned in 1977 by Ontario Hydro will be the 
first such station to use SF6 switch gear. Three 500 kV 
substations will follow in 1978. 


Total electrical energy made available for use in the 
province for 1976 was 7.6 per cent above 1975. Energy 
demand by sector showed increases in residential, com- 
mercial and industrial categories of 5.6 per cent, 4.1 
per cent and 6 per cent respectively. Ontario Hydro 
reported a December peak load of 15,896 MW, 9.5 
per cent above 1975. Generation in the province in 
1976 totalled 87.2 TWH of which 43.9 per cent was 
from hydro, 18.8 per cent from nuclear units and 37.3 
per cent from fossil fuels (70.8 per cent coal, 13.8 per 
cent gas, 15.4 per cent oil — representing, respectively, 
26.4 percent, 5.2 per cent and 5.7 per cent of total 
generation). 


During 1976, Ontario imported 13.2 TWH from other 
provinces corresponding to 13.8 per cent of provincial 
energy needs. Net exports to the United States of 4.2 
TWH (4.8 per cent of generation) and exports to other 
provinces (0.4 TWH) resulted in a net import of 8.7 
TWH representing about 9.1 per cent of electrical ener- 
gy consumed within the province. 


Manitoba 


Although no additional generating capacity was com- 
missioned during the year, a considerable amount of 
construction work was completed. With the removal of 
the up-stream and down-stream cofferdams, Jenpeg 
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du tracé; ce retard limitera, au cours des deux pro- 
chaines années, la contribution de la centrale Bruce A. 
En se fondant sur les recommandations du rapport 
Solandt, le gouvernement a approuvé la route de la 
ligne de transport de 500 kV devant relier la centrale 
hydro-électrique de Lennox 4 la ville d’Oshawa. 
L’Hydro-Ontario procéde actuellement aux levés et a 


l’achat des emprises. 


On a terminé l’installation d’une deuxiéme ligne simple 
de 500 kV (28 milles) entre Nanticoke et Middleport. 


Le parachévement de l’interconnexion de 345 kV avec 
la Detroit Edison prés de Sarnia, qui pourra plus tard 
étre convertie en une ligne de 500 kV, constitue une 
autre réalisation accomplie en 1976 dans le domaine du 
transport. 


Des lignes de 230 kV totalisant environ 180 milles de 
longueur et une autre de 115 kV ont été ajoutées au 
réseau de l’Hydro-Ontario en 1976. 


La sous-station de 230 kV de Merivale, qui alimentera 
Ottawa et sera mise en service en 1977 par l’Hydro- 
Ontario, constituera la premiére centrale de ce type a 
utiliser un appareillage de commutation SF6. Trois 
sous-stations de 500 kV seront mises en service en 
1978. 


En 1976, la quantité totale d’électricité disponible a la 
consommation dans la province était supérieure de 
7,6% a celle de 1975. La demande d’énergie a aug- 
menté de 5,6%, 4,1% et 6,0% dans les secteurs rési- 
dentiel, commercial et industriel respectivement. 
L’Hydro-Ontario a signalé une charge de pointe de 
15 896 MW en décembre, soit 9,5% de plus qu’en 


1975. La production totale d’énergie électrique de la | 
province a atteint 87,2 TWh dont 43,9% provenait de — 


centrales hydro-électriques, 18,8% de centrales nu- 
cléaires et 37,3% de centrales 4 combustibles fossiles 
(70,8% au charbon, 13,8% au gaz et 15,4% au pé- 


trole, ce qui représente respectivement 26,4%, 5,2% — 


et 5,7% de la production totale). 


En 1976, ’Ontario a importé 13,2 TWh des autres | 
provinces pour répondre 4 13,8% de ses besoins éner- 
gétiques. Compte tenu des exportations nettes de 4,2 — 


TWh vers les Etats-Unis (4,8% de la production) et 


des exportations vers les autres provinces (0,4 TWh), — 


les importations nettes de la province ont atteint 8,7 
TWh, soit environ 9,1% de la consommation d’énergie 
électrique dans la province. 


{ 
| 
{ 


TABLE 
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ENERGY GENERATED BY UTILITIES AND INDUSTRIAL ESTABLISHMENTS — 1975 


(x 106 kWh) 
Utilities 
Investor Industrial 
Province/Territory Total Public Owned Total Establishments 
“N poysronunravall ava: 23. > eat sere nance cock: Benen ary me tee eter a cnn Se es SE Rr ee a 35,803 22750 32,660 35,410 394 
eae COM Es UI BUSI AEN lepettesar oc ae ewer ta ea eect Rear a Rot ascent 421 4 417 421 — 
‘Niwa, SOG, Sevetel capone eee ornetie co ree aE ee Te na oor Re Men en an ee 5,498 5,023 = 5,023 475 
ENA) BEES HAULEIS Vii] C KG ER 9 ost AR RM Se crt UR, Remap da at, cee nS ble 4,677 4,037 100 4,136 541 
CRUEIDES cco ce segh eee Le Re en ee one rr at A eee 76,108 Sah Ss 34025) 58,148 17,959 
COIMIBITT® .ceasaechalenge ah see aR ee rea STI te CRs ee 78,558 73,466 1,529 74,995 3,564 
RE tI i ABM ye are nse RAM Page aches BE RBvsnoe-Hioanoonns 14,818 14,742 Ss 14,742 716 
SRAM VE ME 85 AR i tero ls co cadet iid ats oe deuce dose slgcxocergsoes 7,090 6,281 S75) 6,857 233 
Ne ME A RE c= NN 2 cna acme Pech saci da Regio civahaadinoangsa> 15,100 3,395 10,980 14,376 724 
ESHA IM C@ OO LUITTV Le ewe eee rie cna Reece ses oc oases GERD eae eae Wes oalieeotacneerp isk 34,542 22,670 869 23,538 11,003 
(LAS uasaget ot Me nny ae nn ee 352 296 26 322 30 
NIGHTMARE “TRS Ce) Sua, senate ae Mi ee Ts tac ei 425 356 25 381 44 
LE seu seen aia a Mt i ee eer st APRA STEN SER 213,392 187,543 50,805 238,348 35,044 


Note: The totals may not correspond with the sum of the elements due to rounding. 


control station is now capable of full regulation of 
Lake Winnipeg outflow. Installation of turbine gener- 
ators at the Jenpeg hydro station continues where four 
of the six 28 MW low head bulb type units (the first 
such units in Canada) are scheduled for service in 1977. 
The remaining two units are scheduled to be commis- 
sioned in 1978. 


Work is proceeding on schedule at the Long Spruce 
hydro site despite the demands of extensive remedial 
work to rectify damage caused by a fire in Unit 3. 
Long Spruce, the second major development on the 
Nelson River will have an ultimate capacity of 980 MW 
over ten units by 1980. The first two units are scheduled 
for 1977 followed by four units in 1978 and the re- 
mainding four in 1979. 


The Churchill River diversion scheme is almost com- 
plete. Up to 30,000 cubic feet of water per second can 
now be diverted from the Churchill River to the Nelson. 


The next major hydro development is now in progress 
at Limestone, located downstream from Long Spruce. 
The first stage cofferdam for this 1,100 MW station is 
under construction and the first three 110 MW units 
are currently scheduled for service in the fall of 1984 
to be followed by four units in 1985 and the remaining 
three in 1986. 
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Manitoba 


Méme si aucune capacité de production additionnelle 
n’a été mise en service au cours de l’année, de nom- 
breux travaux de construction ont été terminés. Grace 
a l’enlévement des batardeaux installés en amont et en 
aval, la station de commande de Jenpeg peut mainte- 
nant assurer la régulation du débit du lac Winnipeg. 
On installe présentement des génératrices 4 turbines a 
la centrale hydro-électrique de Jenpeg ot quatre des 
six groupes de type bulbe a faible hauteur de chute de 
28 MW (les premiers groupes de ce type au Canada) 
doivent étre mis en service en 1977; les deux autres 
sont planifiés pour 1978. 


Les travaux effectués a l’emplacement hydro-électri- 
que de Long Spruce se poursuivent selon les prévi- 
sions et ce, malgré les grands travaux de réparation 
des dégats causés par un incendie au groupe 3. Long 
Spruce est le deuxiéme aménagement hydro-électrique 
en importance sur le fleuve Nelson et sa capacite at- 
teindra 980 MW lorsque les dix groupes entreront en 
service d’ici A 1980. Les deux premiers groupes doivent 
’étre en 1977, quatre autres en 1978 et le reste en 
Lo: 


Le canal de dérivation des eaux du fleuve Churchill est 
presque terminé. I] est maintenant possible de dériver 
jusqu’a 30 000 pieds cubes d’eau a la seconde du fleuve 
Churchill dans le fleuve Nelson. 


TABLEAU 5 
ENERGIE PRODUITE PAR LES SERVICES ET PAR LES ENTREPRISES INDUSTRIELLES 1975 


(x 106 kWh) 

Sores Entreprises 

Province/Territoire Total Publics Privés Total industrielles 
TONTRECINIGINFS chs he coe ap esee acounaeseraoe cues bedeazoagueereead poe bo) stipeetc.yapmanngenoocecnencae Zoce 35 803 2 750 32 660 35 410 394 
Meatt-Prince-Pdouatde ca ot eae dee rer eee 421 4 417 421 — 
MovelleHcoscem es 0 ck ee AO es Oe es 5 498 5 023 = 5 023 475 
INOUVEaTI-BIUnSWICkum reece eee ace eer eee 4677 4 037 100 4 136 541 
COE LS eee ee rr ao ec eer ram a Pet ep errs anes afr 76 108 54 523 3 625 58 148 17 959 
701 275 y Pe Manley we nae 2 Ck arte SL ai Ae RU TR te ae ie ER ney Sr SRM eae aR 78 558 73 466 #529 74 995 3 564 
WWE OWEEG) DFP), cake denon donou scone GP Stra Nae alba aAaee denne lactis cee Recand ca canucareeeatbueban acer concer 14 818 14 742 —_— 14 742 76 
SPS EMTS Yea EN Ice gantdaueisatebsan Monanuondencn db unosnetoceeboenamoudoodeeasseosescM daar Romearanoauny 7 090 6 281 S15 6 857 233 
oN OT ha beh oo core soca ence anise ea dee oe AERIS OTe A bs abso Rlegr tes ceTuRC AOL Sanaa Some nenaaraoaH 15 100 3 395 10 980 14 376 724 
Golombie=Britamnigues (oye. eens essence ceavenck eaves eareytqnccrantacttanennsczetsas 34 542 22 670 869 23 538 11 003 
RAUL a ees he Ue ye cc epee tose Re ACRE Bi ee cet PeeE sa ccuactinsko ti scladbe gnicoreenc onc neceptoaa ee Boe 352 296 26 322 30 
MerritOires CUuUsNOLd-OUeStr ee yee ee teense cree 425 356 25 381 44 
(GWE G i wage sateen font caiad seat boeld oh crt cincr ents eta feeoin aber etocane abe anon premccnpoasee pence sane WATE) BIE 187 543 50 805 238 348 35 044 


Nota: Les totaux peuvent ne pas correspondre au total des éléments du fait de ’arrondissement des données. 


Beyond Limestone plans are tentative, but a ten-unit 
station (1,080 MW) site at the Conowapa site down- 
stream of Limestone is being considered with first 
generation projected for 1987. 


A capability is being developed to commence the addi- 
tion of nuclear generation in Manitoba during the mid- 
1980’s depending upon economic comparison with 
additional hydro capacity on the Nelson River system. 


The capacity of the Nelson River HVDC transmission 
system is being increased by the addition of the final 
two converter units for Bipole I, scheduled to be in 
service by mid-1977 which will provide a total capacity 
of 1,620 MW. To provide additional capacity for Long 
Spruce generation and later for Limestone, further 
additions to converter capacity comprising Bipole II 
will be added in stages in a new converter station at 
Henday near the Limestone generating station, and in 
an extension of the Dorsey terminal near Winnipeg; 
900 MW being scheduled for 1978 and the final 900 
MW in 1983/84. With these additions, the full capabil- 
ity of the two +450 D.C. transmission circuits between 
the Nelson River generating sites and Winnipeg will 
be utilized. 


ay 


On aménage actuellement une autre centrale hydro- 
électrique d’importance a Limestone, en aval de Long 
Spruce. Le premier batardeau de cette centrale de 
1100 MW est en voie de construction et les trois 
premiers groupes de 110 MW doivent €tre mis en 
service a l’automne 1984; quatre autres groupes seront 
ajoutés en 1985 et les trois derniers en 1986. 


La centrale de Limestone mise 4 part, les projets réa- 
lisés au Manitoba ne le sont qu’a titre d’expérience; on 
étudie néanmoins la possibilité d’aménager une centrale 
composée de dix groupes (1 080 MW) a Conowapa, en 
aval de Limestone, avec mise en service prévue pour 
tote 


Un accroissement de la capacité de production d’éner- 
gie nucléaire au Manitoba est a l’étude pour la seconde 
moitié de la décennie 1980; mais ces additions dépen- 
dront des comparaisons économiques avec la capacité 
hydro-électrique installée sur le fleuve Nelson. 


La capacité du réseau de transport en courant continu 
sous haute tension (CCHT) du fleuve Nelson sera 
augmentée par la mise en place de deux groupes con- 
vertisseurs (Bipole I), dont la mise en service est pré- 
vue pour le milieu de 1977; la puissance totale sera 
portée a 1 620 MW. Pour permettre la production de 
puissance additionnelle pour la centrale de Long Spruce 
et plus tard celle de Limestone, d’autres additions a la 


TABLE 6 
CAPITAL INVESTMENT BY ELECTRIC UTILITIES (Millions of dollars) 


Construction 
Transmission Other Sub! Machinery? 

Generation Distribution Structures Total Equipment Total 
OSS RES a ee ne 397 S31 28 756 193 948 
ED. OY oe ae ee 468 296 23 786 356 1,142 
I IR Fess casi de eQ8oe nev 561 25 29 916 382 1,298 
OOS: Ghee 8 ee eet eee 493 332 64 889 443 E332 
Be oc ONS oy eR as 478 305 72 856 484 1,340 
WV) ae pe, Se an ee 581 449 28 L057 554 1,610 
RN cect oN oie rwnane Si 472 36 1,079 668 1,747 
TE OCR eee ene ee 636 449 50 Le ie 619 1,754 
te 5 OF oh haga Movil cig AR, 926 502 71 1,499 695 2,194 
BC ISCO) tere ee ig htiyas nti cds 1,049 598 53 1,700 1,054 25133 
US a eee eae ea ere 1,446 929 90 2,465 1,436 3,901 
IS UGE Te | a — ao a 2,926 1,436 4,362 
TIE SS SATE) — — 3,695 1,682 ORT, 


Notes: The totals may not correspond with the sum of the elements due to rounding. 
1 Statistics Canada Publication No. 57-202, Electric Power Statistics, for years 1965-1975; Statistics Canada Publication No. 61-205 


for years 1976, 1977. 


2 Statistics Canada Publication No. 57-202 for years 1965-1967 and 1972-1975; Canada Year Book for years 1968-1970; Statistics 


Canada Publication No. 61-205 for years 1976, 1977. 


The majority of transmission construction during the 
year involved 230 kV facilities in northern Manitoba. 
These lines were constructed to connect northern com- 
munities to the grid system and to supply construction 
power to the Henday converter station and Limestone 
generating station sites. 


Manitoba Hydro was granted a licence by the National 
Energy Board to construct a second “international” 230 
kV transmission circuit, extending from the Ridgeway 
substation near Winnipeg to the United States (Minne- 
sota) border near Sprague, Manitoba. By this facility, 
which was placed in service late in 1976, Manitoba 
Hydro will export interruptible energy and short-term 
power to Minnesota Power and Light, and will derive 
important system support benefits in the event of loss 
of supply from the north (Nelson, etc.). 
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puissance de conversion (Bipole II) seront faites pro- 
gressivement a la nouvelle station de conversion de 
Henday située prés de la centrale électrogéne de Lime- 
stone. On prévoit augmenter la puissance du terminal 
de Dorsey, prés de Winnipeg, de 900 MW en 1978 et, 
enfin, de 900 MW en 1983-84. Grace 4 ces additions, 
il sera possible d’utiliser toute la capacité des deux 
réseaux de transport de +450 volts en courant continu 
reliant les centrales hydro-électriques aménagées sur 
le fleuve Nelson a la ville de Winnipeg. 


La plus grande partie des travaux de construction effec- 
tués dans le domaine du transport au cours de l’année 
comprend des installations de 230 kV dans le Nord du 
Manitoba. Ces lignes sont destinées 4 relier au réseau 
les collectivités du Nord et a fournir l’énergie électrique 
nécessaire a l’aménagement de la station de conversion 
de Henday et de la centrale électrogéne de Limestone. 


L’Office national de l’énergie a accordé a lHydro- 
Manitoba une licence l’autorisant 4 construire une 
deuxiéme ligne de transport internationale de 230 kV 
qui partira de la sous-station de Ridgeway, aménagée 
prés de Winnipeg, jusqu’a la frontiére américaine (Min- 
nesota), prés de Sprague (Man.). Grace a ces installa- 
tions qui ont été mises en service vers la fin de 1976, 


TABLEAU 6 
DEPENSES D’INVESTISSEMENTS DES SERVICES D’ELECTRICITE (en millions de dollars) 


Construction 
Transport/ Autres Sous- Machines / 

Production Distribution structures total? Equipement? Total 
COG OM ie kn 397 St 28 756 193 948 
AS TS 5 ea ae 28 te ed 2 468 296 23 786 356 1 142 
(LEY oy AS exeat ie Jule ae een tet be Aare ree 561 325 29 916 382 1 298 
OG Cee Ge ee nc eA sip kiko 493 Bees 64 889 443 15332 
SO ea oo, ek MORI Se hata cc AU de 478 305 9. 856 484 1 340 
UOT OM ceca a. Ls sh crs eo on 581 449 28 1.057 554 1 610 
OTAGO as vere cs A eee 572 472 36 1 079 668 1 747 
IAG soot Bite oc ck in I 636 449 50 ile:s) 619 1754 
VOWS skeet a nc eRe ae 926 502 ial 1 499 695 2 194 
LOVAREOVISE) coer cic ne oe ee on 1 049 598 53 1 700 1 054 DAO 
1S A arene Ae IR aay, 1 446 929 90 2 465 1 436 3 901 
LOG CESUIMAatlON) weet cae — — — 2 926 1 436 4 362 
ORE F(ESUMAT ON) aed eee — — — 3 695 1 682 a 30L 


Nota: Les totaux peuvent ne pas correspondre 4 la somme des éléments a cause de l’arrondissement des chiffres. 
1 Publication n° 57-202, Statistique Canada, Statistiques sur l’énergie électrique pour les années 1965-1975; Publication n° 61-205, 


Statistique Canada pour les années 1976 et 1977. 


2 Publication n° 57-202, Statistique Canada pour les années 1965-1967 et 1972-1975; Annuaire du Canada, 1968-1970; Publication 


n° 61-205, pour les années 1976 et 1977. 
—1: non disponible. 


An agreement relating to a third interconnection with 
the United States was signed with Northern States 
Power Company (Minneapolis, Minn.) and an applica- 
tion for the related export permit was submitted to the 
National Energy Board. This interconnection will be 
made via a 500 kV transmission line extending from 
the Winnipeg area to Minneapolis, which is scheduled 
for service in 1980. 


Manitoba’s total load increased 2.5 per cent from the 
previous year because of the growth in the southern 
system load. Residential and farm demand showed an 
increase of 9.9 per cent over 1975 chiefly attributable 
to an increase in the number of customers, and com- 
mercial consumption increased by 6.1 per cent. The 
apparent 5.3 per cent decrease in industrial demand 
is attributed to a decline in mining activity. 


In-province generation was 14.0 TWH, down 5.5 per 
cent from that of 1975. Hydro generation of 12.7 TWH 
represented 91 per cent of total generation compared 
with 14.3 TWH (96.8 per cent of total) in 1975. The 
drop in hydro production was due to low water flows 
and was partially compensated by thermal production 
which increased from 0.5 TWH in 1975 to 1.3 TWH 
in h9 7.6; 
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!Hydro-Manitoba exportera de l’énergie interruptible 
et de la puissance a court terme a la Minnesota Power 
and Light et cette interconnexion procurera au réseau 
de précieux avantages, notamment dans les cas de 
rupture des approvisionnements en provenance du 
Nord (fleuve Nelson, etc.). 


L’Hydro-Manitoba a conclu avec la Northern States 
Power Company (Minneapolis, Min.) un accord relatif 
a une troisiéme interconnexion avec les Etats-Unis. Elle 
a d’ailleurs présenté a l’Office national de l’énergie une 
demande de licence d’exportation. La mise en service 
de cette interconnexion, assurée par une ligne de trans- 
port de 500 kV qui reliera la région de Winnipeg a 
Minneapolis, est prévue pour 1980. 


Au Manitoba, la puissance appelée totale a augmenté 
de 2,5% par rapport a l’année précédente, a cause de 
la croissance de la consommation dans le réseau méri- 
dional. En effet, la demande résidentielle et agricole a 
augmenté de 9,9% par rapport 4 1975; ce phénoméne 
est surtout attribuable 4 l’augmentation du nombre de 
consommateurs. La consommation du secteur commer- 
cial a pour sa part augmenté de 6,1% et la baisse appa- 
rente de 5,3% enregistrée dans le secteur industriel est 
imputable a un ralentissement de l’activité miniére. 
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ommissioning of the first 300 MW coal fuelled steam unit is expected in 1979 at 
askatchewan Power’s Poplar River project/On prévoit que la mise en service d’une 
énératrice de 300 MW, alimentée au charbon, aura lieu en 1979 au barrage de la riviére 
oplar, de la Saskatchewan Power. 
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Saskatchewan 


There were no generation additions in Saskatchewan 
in 1976. Of the energy generated within the province, 
67.2 per cent came from thermal power stations and 
32.8 per cent from hydro. 


Total loal increased 4.5 per cent over the previous year. 
This is lower than expected growth and is attributed 
to a zero growth in potash production, a decline in 
pipeline pumping and mild weather. However a 3.5 per 
cent decline in industrial usage was more than offset 
by increases in the other categories. Sales to residential 
and farm customers increased by 5.3 per cent due in 
part to a 3.3 per cent increase in the total number of 
customers, and commercial consumption increased by 
4.1 per cent. 


Saskatchewan Power Corporation forecasts an annual 
load growth over the next five years of 6.6 per cent 
for net system energy requirements anticipating indus- 
trial expansion, increased use of electricity for space 
heating and normal growth in customer sales categories. 


Future plans for new generation capacity include a 300 
MW lignite-fired unit at Boundary Dam in 1977 to be 
followed in 1979 by the first 300 MW unit at the 
Poplar River lignite-fired plant near Coronach in 
south-central Saskatchewan. Transmission developments 
linked to new generation will include the construction 
of several 230 kV lines. 


Alberta 


In 1976, Calgary Power completed four major con- 
struction phases at the Sundance coal fired thermal 
station on Lake Wabamum, viz. a 1,200 acre cooling 
pond commissioned late in 1975; conversion of the ash 
disposal system from a slurry to a dry-haul system 
enabling collection of both bottom ash and fly ash; and 
construction of the 750 MW (2-375 MW units) addition 
was finalized with number 3 unit having been com- 
missioned in 1976 and number 4 scheduled for service 
in early 1977. Construction is in progress for two 
additional 375 MW units (Nos. 5 and 6) scheduled for 
commissioning in 1978 and 1980. 


Planning for development of a major thermal station 
and mine in the Camrose-Riley area was postponed 
indefinitely and consequently, application was made to 
the Energy Resources Conservation Board of Alberta 
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La production intérieure a atteint 14 TWh, soit une 
diminution de 5,5% en regard du niveau de 1975. Les 
centrales hydro-électriques, avec leurs 12,7 TWh, ont 
fourni 91% de la production totale comparativement 
4 14,3 TWh (96,6% du total) en 1975. Cette baisse de 
la production hydro-électrique, attribuable au faible 
débit des eaux, a été compensée par un accroissement 
de la production thermique qui est pass¢e de 0,5 TWh 
en 1975 41,3 TWh en 1976. 


Saskatchewan 


La capacité de production de la province n’a subi au- 
cune addition en 1976. Les centrales thermiques ont 
fourni 67,2% de l’énergie produite dans la province et 
les centrales hydro-électriques, 32,8%. 


La puissance appelée n’a augmenté que de 4,5% par 
rapport 4 1975. Cette augmentation inférieure aux 
prévisions est attribuable a la croissance nulle du sec- 
teur de la production de potasse, la diminution du pom- 
page des pipe-lines et la clémence du temps. Toutefois, 
la baisse de 3,5% de la consommation du secteur 
industriel a été plus que compensée par les augmenta- 
tions dans les autres secteurs. En effet, les ventes 
d’énergie aux consommateurs résidentiels et agricoles 
ont fait un bond de 5,3%, croissance en partie impu- 
table A une augmentation de 3,3% du nombre total de 
consommateurs et 4 un accroissement de 4,1% de la 
consommation du secteur commercial. 


Prévoyant une expansion industrielle, un accroisse- 
ment de utilisation de l’électricité pour le chauffage 
des locaux et une croissance normale des ventes aux 
consommateurs, la Saskatchewan Power Corporation 
estime que la puissance requise pour les besoins énergé- 
tiques de tout le réseau augmentera de 6,6% annuelle- 
ment au cours des cing prochaines années. 


Les futurs projets concernant les nouvelles puissances 
de production comprennent un groupe de 300 MW au 
lignite 4 Boundary Dam en 1977 suivi, en 1979, de 
l’installation du premier groupe de 300 MW a la cen- 
trale thermique au lignite de Poplar River, prés de 
Coronach, dans le Centre-Sud de la Saskatchewan. 
Dans le domaine du transport, les réalisations li¢ées a 
une nouvelle production comprendront la construction 
de plusieurs lignes de 230 kV. 


TABLE 7 
UTILITY FINANCIAL STRUCTURE (%) 


1960 


1965 


1970 1974 1OM5 


Debt! Equity? Debt! Equity? Debt' Equity? Debt! Equity? Debt! Equity? 


Newfoundland 


i 5c ae 58 42 70 30 82 18 82 18 81 19 
Prince Edward Island ...... 45 52 58 42 45 ey) 56 44 58 42 
BOWS SCOLA ii... scatyuace 58 42 69 31 (i) 23 103 —3 101 —] 
INew Brunswick ...........5..-. 92 8 89 11 88 12 89 if 91 9 
MOE DEC) ee ees silver oe. 61 39 79 ot 74 26 74 26 AS 25 
CTS Oe ee re 64 36 63 B37 66 34 70 30 74 26 
IAmItODA <2. csec.c cdeds sae 90 10 91 9 93 gq 96 4 96 4 
Dackatchewanl )....05c.-s.. 97 3 90 10 81 19 74 26 70 30 
BMICEE AT 5 oie Bove Mos cchneie: 60 40 a7 43 56 44 54 46 a 47 
British Columbia .............. 70 30 89 it 94 6 93 q 94 6 
Northwest Territories, 
“UCAS. ee ee 91 9 fal 29 77 pe} 84 16 99 1 
ane i a re 67 33 74 26 aS 25 sh 23 79 2h 


1 Long term plus short term debt. 


for approval to construct a plant in the Keephills 
area, six miles southeast of the existing Sundance de- 
velopment, which will be fueled by extending the neigh- 
bouring Highvale mine. 

Demand for coal from Calgary Power’s mining opera- 
tions increased 11 per cent over 1975 with a further 
22 per cent increase expected in 1977 to fuel the 
Sundance and Wabamum thermal plants. 


Applications were filed by Calgary Power in 1976 for 
62 miles of 69 kV, 42 miles of 138 kV and 214 miles 
of 240 kV transmission lines, but the transmission line 
construction program was greatly reduced because of 
unexpected increases in required lead times; thus only 
89 miles of 240 kV and 6.5 miles of 138 kV were 
commissioned. 


Alberta Power Limited has applied to the E.R.C.B. for 
authorization of a two unit 750 MW coal fired power 
station at Sheerness, some 18 miles southeast of Hanna. 
This proposed “mine-mouth” station would come into 
service in the early to mid-1980’s with the second unit 
to follow a few years later, depending upon provincial 
load growth and overall power development in Alberta. 


At Alberta Power’s existing Battle River thermal sta- 
tion, electrostatic precipitators were installed on the 
two original 30 MW units (installed in 1956 and 1964). 
Construction of the fifth unit at Battle River is sched- 
uled to commence in June 1977; this 375 MW unit is 
scheduled for service in 1981 and will be the largest 
unit in Alberta Power’s system. 
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2 Total of capital plus reserves and surplus. 


Alberta 


En 1976, la Calgary Power a franchi quatre étapes 
importantes dans la construction d’une centrale ther- 
mique au charbon a Sundance, prés du lac Wabamun: 
c’est-a-dire la mise en service d’un bassin de refroidis- 
sement de 1 200 acres vers la fin de 1975; la conver- 
sion du systéme d’élimination des cendres a l’état 
liquide en un systéme d’élimination a l’état sec permet- 
tant la récupération des cendres volantes et de fond de 
réservoir; l’achévement de la construction d’une addi- 
tion de 750 MW (2 groupes de 375 MW) dont le 
groupe n° 3 a été mis en service en 1976 tandis que 
le groupe n° 4 doit l’étre au début de 1977. On cons- 
truit actuellement deux groupes additionnels de 375 
MW (n°s 5 et 6) dont les mises en service sont plani- 
fiées pour 1978 et 1980. 


La planification et l’'aménagement dune grande cen- 
trale thermo-électrique et d’une mine dans la région 
de Camrose — Riley ont été annulés indéfiniment et 
on a par conséquent demandé a I’Energy Resources 
Conservation Board (ERCB) de l’Alberta la permission 
de construire une centrale dans la région de Keephills, 
4 6 milles au sud-est de l’aménagement actuel de 
Sundance. Cette centrale sera alimentée par le charbon 
de la mine avoisinante de Highvale. 


La demande de charbon extrait dans les mines de la 
Calgary Power a augmenté de 11% par rapport a 1975 
et devrait augmenter 4 nouveau de 22% en 1977 en 
vue d’alimenter les centrales thermiques de Sundance 
et de Wabamun. 


TABLEAU 7 
ETAT FINANCIER DES SERVICES D’ELECTRICITE (%) 


1960 1965 1970 1974 1975 
Passif! Actif? Passift Actif2  Passif! Actif?  Passif! Actif?  Passif* Actif? 

TPETresINCUVE”.. 8c 58 42 70 30 82 18 82 18 81 19 
fle-du-Prince-Edouard AS 755 hs eae A555 56. 44 558 4? 
Nouvelle-Ecosse .............. 5S BAe 69 31 TT 23 103 -3 101 =| 
Nouveau-Brunswick ......... 92 8 89 11 88 is 89 11 91 9 
OUeDeC ete en 61 39 79 ai 74 26 74 26 7D 25 
Ontarior ee ee 64 36 63 37 66 34 70 30 74 26 
Manitoba a oe 90 10 91 9 93 ij 96 4 96 4 
SaskatcneWall 1.68. 97 3 90 10 81 19 74 26 70 30 
Aibertat..© Wiese one 60 40 oi 43 56 44 54 46 a3 47 
Colombie-Britannique 70 30 89 1 94 6 93 i 94 6 
Territoires du Nord-Ouest 

CtaY URON oe eek 91 9 il 29 TT Be 84 16 99 1 
Canadar a pat. seae teen tmetay 67 33 74 26 oS) 25 eis) 23 79 21 


1 Passif total: dettes 4 long et 4 court terme. 


An agreement between Alberta Power and Manalta 
Coal Limited for the mining and delivery of coal to the 
Battle River thermal station was completed. This ar- 
rangement is pursuant to an earlier 1975 agreement 
whereby Alberta Power agreed to purchase Manalta 
coal leases within a five mile radius of the plant and 
to assume ownership of a dragline that will be erected 
in 1977. 


Edmonton Power added a 165 MW gas fired unit to 
its Clover Bar thermal station and construction is 
continuing to add a fourth unit of the same size in 
1978. 


Increases in the cost of natural gas, the fuel used for 
both the Rossdale and Clover Bay generating stations, 
has led to Edmonton Power adopting a policy of pur- 
chasing lower cost energy when available from the 
provincial grid, e.g. during off-peak hours. 


Alberta Power completed a 175-mile 240 kV transmis- 
sion line from its Mitsuie substation near Lesser Slave 
Lake to a terminal station adjacent to Mildred Lake 
approximately 23 miles north of Fort McMurray, with 
a 144 kV extension to Fort McMurray; thereby con- 
necting the oil sands area to the interconnected prov- 
incial (Alberta) grid and supplanting some 25 MW of 
isolated local generation at Fort McMurray. 


About 2.5 miles to the west of the Alberta Power 
substation at Mildred Lake, AEC Power Ltd. (a sub- 
sidiary of Alberta Energy Corporation and Calgary 
Power Ltd.) is constructing a 260 MW thermal gener- 
ating station to supply power and process heat to the 


ee) 


2 Actif total: réserves plus capital et surplus. 


En 1976, la Calgary Power a déposé des demandes en 
vue d’obtenir l’autorisation de construire des lignes de 
69 kV (62 milles), de 138 kV (42 milles) et de 240 kV 
(214 milles) mais le programme de construction de 
lignes de transport a été considérablement réduit a 
cause des prolongements imprévus des délais de dé- 
marrage requis. Par conséquent, la Calgary Power n’a 
mis en service qu’une ligne de 240 kV (89 milles) et 
une autre de 138 kV (6,5 milles). 


L’ Alberta Power Limited a demandé a !ERCB la per- 
mission de construire une centrale au charbon composée 
de deux groupes de 750 MW 4 Sheerness, environ 18 
milles au sud-est de Hanna. On prévoit que cette cen- 
trale de base pourrait étre mise en service entre 1980 
et 1985 et qu’un deuxiéme groupe le serait quelques 
années plus tard; tout dépendra du taux de croissance 
de la puissance appelée intérieure et de l’évolution 
globale des réalisations énergétiques en Alberta. 


A la centrale thermique de Battle River appartenant a 
lV Alberta Power, deux précipitateurs électrostatiques 
ont été montés sur les deux premiers groupes de 30 MW 
(installés en 1956 et 1964). La construction d’un cin- 
quiéme groupe doit commencer en juin 1977 a la cen- 
trale de Battle River; ce groupe de 375 MW devrait étre 
mis en service en 1981 et constituera le groupe le plus 
important du réseau de l’ Alberta Power. 


L’Alberta Power et la Manalta Coal Limited ont passé 
un accord concernant l’extraction et la livraison de 
charbon a la centrale thermique de Battle River. Cet 
arrangement fait suite 4 une entente précédente con- 


clue en 1975 selon laquelle l’Alberta Power consentait 


View of the 1200-acre cooling pond commissioned in 
December 1975 to service Calgary Power’s Sundance 
coal-fired plant/Vue d’un bassin de refroidissement de 
1 200 acres, mis en service en décembre 1975 et qui 
desservira la centrale thermique Sundance, alimentée 
au charbon, de la Calgary Power 


nearby Syncrude Oil Sands mining and refining project. 
This plant, which will contain one 60 MW condensing 
unit, three 50 per cent MW back pressure units and 
two 25 MW gas turbines (with waste heat recovery) 
will be interconnected with the Alberta grid via a 
double circuit 72 kV link to the Alberta Power 240 kV 
transmission line noted above. 


Load growth in 1976 was 6.8 per cent. Energy demand 
by sector showed increases over the previous year in 
residential, commercial and industrial categories of 6.4 
per cent, 9 per cent and 8.5 per cent respectively. Over 
87 per cent of electrical supply was generated in coal 
(58 per cent) or gas (29 per cent) fueled thermal plants. 


British Columbia 


British Columbia derived over 95 per cent of its elec- 
tricity needs from hydro generation in 1976. Current 
planning indicates that hydro development will continue 
through the year 2000 with thermal generation becom- 
ing important by the mid-1980’s. Coal, an abundant 
resource in British Columbia, will become the principal 
fuel source with the advent of larger thermal stations. 
B.C. Hydro is currently planning the development of 
a substantial lignite deposit at Hat Creek in central 
British Columbia and is tentatively planning a 2000 
MW thermal station at that location. 


The third and fourth units of the four-unit 500 MW 
Kootenay Canal hydro station (nameplate ratings 4 x 
139.3 MW, 5,572 MW total) were commissioned in 
1976. 
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a acheter des concessions de charbon dans un rayon de 
5 milles de la centrale et 4 acquérir un matériel de 
dragline qui sera érigé en 1977. 


L’Alberta Power a terminé la construction d’une ligne 
de transport de 144 kV s’étendant sur 175 milles 
jusqu’a Fort McMurray et reliant cette région au ré- 
seau provincial interconnecté (Alberta); cette ligne sera 
portée a 240 kV en 1977. 


L’Edmonton Power a ajouté un groupe au gaz de 165 
MW 4 sa centrale thermique de Clover Bar et poursuit 
ses travaux de construction en vue d’y ajouter un qua- 
triéme groupe de méme puissance en 1978. 


La hausse des cotits du gaz naturel qui alimente les 
centrales de Rossdale et de Clover Bar a forcé I’Ed- 
monton Power a acheter de l’énergie 4 meilleur marché 
lorsqu’elle est disponible sur le réseau provincial, c’est- 
a-dire pendant les heures creuses. 


En 1976, la puissance appelée a augmenté de 6,8%. La 
demande d’énergie des secteurs résidentiel, commercial 
et industriel a augmenté respectivement de 6,4%, 
9,0% et 8,5% par rapport a l’année précédente. Plus 
de 87% des approvisionnements en électricité provien- 
nent de centrales thermiques au charbon (58%) ou au 
gaz (29%). 


A environ 2,5 milles a l’ouest de la sous-station de 
l’Alberta Power, 4 Mildred Lake, TAEC Power Ltd. 
(filiale de l’Alberta Energy Corporation et de la Calgary 
Power Ltd.) construit actuellement une centrale ther- 
mique de 260 MW destinée 4 fournir lénergie et la 
chaleur industrielle nécessaires au projet d’extraction 
et de raffinage des sables bitumineux de la Syncrude. 
Cette centrale, comprenant un groupe a condensation 
de —60 MW, trois groupes a arri¢re-pression de 50 
MW et deux turbines a gaz de —25 MW (munis d’un 
dispositif de récupération de la chaleur résiduelle), sera 
connectée au réseau de |’Alberta grace a la ligne de 
transport de 240 kV appartenant a l’Alberta Power 
Limited dont il a été question précédemment. 


Colombie-Britannique 


En 1976, la production hydro-électrique de la Colom- 
bie-Britannique a répondu 4 plus de 95% des besoins 
en électricité de cette province. Les projets envisages 
actuellement indiquent que l’accroissement du potentiel 
hydro-électrique se poursuivra au dela de lan 2000 
et que la production des centrales thermiques deviendra 
plus importante vers le milieu des années 80. Le char- 
bon, que l’on trouve en abondance dans cette province, 
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The first two of four 435 MW units scheduled for 
installation in the underground power station at the 
Mica Dam on the Columbia River were commissioned 
toward the end of the year. Units 3 and 4 are sched- 
uled for service in 1977; two additional units will be 
installed after 1978 as required. 


Addition to thermal capacity in 1976 was limited to 
a 53.9 MW gas turbine unit at the Keogh station near 
Port Hardy. 


On the Peace River, construction of the Site I hydro 
project downstream of the Portage Mountain station, 
is continuing according to schedule. This plant is to 
have four 175 MW units, with first power expected in 
1979. Units 3 and 4 are scheduled for service in 1980. 


Construction is underway at the Seven Mile hydro site 
on the Pend d’Oreille River. The diversion tunnel has 
been completed and by year end construction of the 
main access road was nearing completion. Three of the 
four 202 MW units planned for this development are 
scheduled for service in 1980. The fourth unit will be 
installed at a later date in accordance with need. 


Plans for another major hydro development on the 
Columbia River at Revelstoke are well advanced. 
Licence authorization was granted in the fall of 1976 
and tenders for the diversion tunnel and access roads 
were called to close in January 1977. This station will 
have an initial installation of four 450 MW units with 
first power scheduled for 1983; two additional units 
may be added at a later date when warranted by system 
requirements. 


Major transmission developments in 1976 by B.C. 
Hydro included completion of the system’s second 500 
kV receiving station, the Meridian substation, near Port 
Coquitlam. The facility will provide for delivery of 
power from Mica to the 230 kV network in the Van- 
couver area. The two-line 500 kV Mica transmission 
facility will be completed by 1978. West Kootenay 
Power and Light Company added 28 miles of 230 kV 
transmission line between Kelowna and Vernon during 
1976; this line has been connected for initial use at 138 
kV and will be energized at 230 kV in 1977, upon 
completion of terminal facilities. 
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deviendra la principale source de combustible lorsque 
de plus grosses centrales thermiques seront aménagees. 
La B.C. Hydro envisage actuellement la mise en exploi- 
tation d’un grand gisement de lignite 4 Hat Creek, au 
Centre de la Colombie-Britannique, et considére, en 
guise d’essai, un projet de construction d’une centrale 
thermique de 2 000 MW 4 cet endroit. 


Les deux derniers de quatre groupes de la centrale 
hydro-électrique de 500 MW du canal Kootenay (puis- 
sance nominale: 4 x 139,3 MW, soit 557,2 MW au 
total) ont été mis en service cette année. 


Les deux premiers des quatres groupes de 435 MW. 


devant étre installés dans la centrale souterraine, au 
barrage Mica le long du fleuve Columbia, ont été mis 
en service vers la fin de l’année et les groupes 3 et 4 
doivent l’étre en 1977. Si nécessaire, deux groupes 
supplémentaires seront installés aprés 1978. 


En 1976, la seule addition a la capacité de production 
thermique a été le groupe de turbines a gaz de 53,9 MW 
a la centrale de Keogh prés de Port Hardy. 


Sur la riviére de la Paix, les travaux d’aménagement du 
projet hydro-électrique site n° 1, en aval de la centrale 
de Portage Mountain, progressent selon les prévisions. 
Cette centrale comprendra quatre groupes de 175 MW; 
la production débutera en 1979 et les groupes 3 et 4 
entreront en service en 1980. 


En ce qui concerne l’aménagement hydro-électrique 
Seven Mile, sur la riviére Pend d’Oreille, les travaux 
vont bon train. La construction d’un tunnel de déri- 
vation est terminée et, vers la fin de l’année, la princi- 
pale voie d’accés a cette centrale était presque achevée. 
Trois des quatre groupes de 202 MW prévus pour cette 
centrale doivent étre mis en service en 1980. Le dernier 
ne sera installé que lorsque le besoin se fera sentir. 


Les plans d’un autre aménagement hydro-électrique 
important sur le fleuve Columbia, 4 Revelstoke, sont 
bien avancés. L’octroi d’une licence a été autorisé a 
lautomne de 1976 et les entrepreneurs ont jusqu’en 
janvier 1977 pour présenter leurs soumissions en vue 
de la construction du tunnel de dérivation et des voies 
d’accés. Cette centrale comprendra au départ quatre 
groupes de 450 MW dont la production débutera en 


1983; deux groupes additionnels pourront étre ajoutés — 


par la suite si les besoins du réseau les réclament. 


Parmi les progrés accomplis dans le domaine du trans- | 


port par la B.C. Hydro en 1976, mentionnons la mise 


en place d’une deuxiéme station de réception de 500 — 


TABLE 8 


CAPITAL EXPENDITURES * BY REGION — 1974-1977 
MILLIONS OF DOLLARS 


Actual % of Actual % of Preliminary % of Intentions % of 


Provinces and Regions 1974 Total 1975 Total 1976 Total 1977 Total 

PVE WEOUNGIANG <...c..00cceecscdevecsaveee Toe FOez 165.8 108.1 

Prince Edward Island .................. 2.4 3.9 6.5 3.0 

BE SCOUIG oe lie. caec ees caes ee 54.9 94 130.9 Ip eset 

BIeWEBFUNSWICK «........c:essc0ccncseveet 129.5 2035:1 239 294.8 
otal Atlantic ...6.0.6.:.ec.ges 264.2 8.8 39 1.2 8.9 542.2 11.6 584.6 10.2 
UES Sh a 647 215 1121.8 26.5 P3211 28.3 2176.4 38 
BEALE eee pcos tard aviwtens 1041.3 34.6 1370.5 32.4 1336.7 28.7 (3102 22.9 

BP I eines cigev der seivieednes 278.9 358.9 389.7 337.3 

SSCS E i 41.9 85.6 | al Be 161.7 

SRS © 2k er rr 231-6 282.9 . 331.4 328.7 : 
Mat al SPPAITIC  ..oce.cndearssiess ss 552.4 18.3 727.4 sy 842.3 13a Seed 14.5 

Britisn Columbia ..........00 ccc... 458.4 599.5 595.1 796.5 

Yukon and Northwest Territories 49 39.4 1S | 227 13.3 28.6 ; 
otal B:G. “and North. ....... 507.4 16.8 638.9 617.8 825.1 14.4 

RO ATTACH cn rents Pod 3012.3 100 4235.8 100 4660.1 100 5724 100 

PICO POWET 0... ecccsiccceecucecees>- 2755.2 BOS 4362.5 5377-4 

Subtotal Misc. Utilities (above) . 3012.3 4235.8 4660.1 5724 

% Electric Power of Total ......... 91.4 93.4 93.6 93.9 


Source: Statistics Canada Private & Public Investment in Canada Outlook 1977. Cat. 61-205. 
*Capital Expenditures by electric power utilities are not available on a regional basis. A reasonable indicator is the total for Miscella- 
neous Utilities — over 90% of which (on a national basis) is the electric power component. 


40 


TABLEAU 8 
IMMOBILISATIONS PAR REGION* — 1974-1977 


MILLIONS DE DOLLARS 


Réelles % du + Réelles %du_ Provisoires % du Projetées % du 

Provinces et Régions 1974 total 1975 total 1976 total L9eL total 
Terre Neuve. Sigs eee 77.4 16:2 165.8 108.1 
fle-du-Prince-Edouard ................ 2.4 39 6.5 35: 
Nouvelle-Ecosse .......0..00cc0ccce 54.9 94 130.9 NGS 
Nouveau-Brunswick .................... 129.5 2031 239 294.8 

Total Atlantique .................. 264.2 8.8 SM ey 8.9 542.2 11.6 584.6 10.2 

(UE DCE ets Mets se od 647 021 es 1121.8 26,5 1321 28.3 2176.4 38 

OntariG aan ee te ec 1041.3 34.6 1370.5 32.4 336.7 Deal 1310.2 229 
Manitoba: s.c64 pnt eee 278.9 358.9 389.7 337-8 
Saskatchewan ees ee 41.9 85.6 WAN EO? 1617 
Fa |of=) qe ass, erate ee Aten Me 231.6 282.9 331.4 328. 

‘Total geraiticn et ae 552.4 [S33 727.4 i 842.3 18.1 827.7 14.5 
Colombie-Britannique ................ 458.4 599.5 55.1 19623 
Nukon etl Ni Osnee, eee 49 39.4 hey 2 | 133 28.6 

Total de la Colombie- 

Britannique et du Nord ...... 507.4 16.8 638.9 617.8 825.1 14.4 

Canadae. a eee 3012.3 100 4235.8 100 4660.1 100 5724 100 

Energie électrique ........0..0.0.00000- 2753.2 3957.1 4362.5 53774 
Total partiel — services d’utilité 

publique divers (ci dessus) .. 3012.3 4235.8 4660.1 5724 
Electricité en % du total ............ 91.4 93.4 93.6 93.9 


Source: Investissements privés et publics au Canada, Perspective 1977. N° de catalogue 61-205 


*Nous ne disposons pas de chiffres concernant les dépenses d’investissement engagées par les services publics d’électricité dans chaque 
région. Nous utiliserons plutét le total des dépenses engagées par l’ensemble d’utilité publique divers, dans lesquelles l’énergie électrique 


intervient pour plus de 90% (a l’échelle nationale). 
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At year end, work was close to completion on an 
expansion of the high voltage direct current (HVDC) 
underwater link between the mainland and Vancouver 
Island. The first stage of a second pole, planned for 
commercial service in the spring of 1977, will have a 
nominal rating of 140 kV, 1320 amps (184.8 MW), 
and a winter rating of 1700 amps (238 MW). Thyristor 
valves are being used for the new additions and a 
second valve group will increase the rating to 280 kV 
in 1978. The additions will operate in conjonction 
with existing mercury arc valve equipment rated 260 
kV, 1200 amps (312 MW). 


Total electrical energy demand in B.C. increased by 
11.9 per cent from the previous year. This appears to 
be chiefly due to increasing industrial demand (18.9 per 
cent) and to a lesser extent to increases in both residen- 
tial (9.1 per cent) and commercial (7.7 per cent) con- 
sumption over the same period in 1975. 


Some 8.6 per cent of total generation in B.C. (3.3 
TWH) was exported. Over 86 per cent of the export 
was to the United States through existing interconnec- 
tions with the Bonneville Power Authority; the re- 
mainder (approximately 1.1 per cent of generation) 
was transferred to Alberta via the existing (138 kV) 
Crowsnest interconnection. 


Yukon and Northwest Territories 


Major additions to generating capacity in the North- 
west Territories included the commissioning of two 5 
MW hydro units at Snare Forks. Diesel installations by 
the Northern Canada Power Commission added 13.5 
MW of new capacity, of which 95 per cent represented 
additions in the Northwest Territories. Future hydro 
developments in the Yukon and Northwest Territories 
have been suspended pending a reassessment of short 
term needs. In 1977, the N.C.P.C. expects to have two 
100 kW packaged gas turbine units available for emer- 
gency use at smaller plants over its entire service area. 
A 2,500 kW gas turbine unit will also become available 
for the same function at larger plants. The addition of 
2,500 kW of diesel capacity is scheduled for the North- 
west Territories during 1977. 
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kV, soit la sous-station de Meridian prés de Port 
Coquitlam. Cette installation permettra d’acheminer 
lénergie produite 4 la centrale de Mica vers le réseau 
de 230 kV de la région de Vancouver. La ligne de 
transport double de 500 kV de Mica sera terminée 
ici 1978. La West Kootenay Power and Light Com- 
pany a ajouté une ligne de 230 kV (28 milles) entre 
Kelowna et Vernon en 1976; d’abord alimentée avec 
un courant de 138 kV, cette ligne sera portée 4 230 
kV en 1977, lorsque la construction du terminal sera 
achevée. 


A la fin de année, les travaux d’expansion de la ligne 
sous-marine de transport en courant continu sous 
haute tension (CCHT) devant relier le continent 4 
Vile Vancouver étaient presque terminés. La premiére 
tranche de production du deuxiéme pdle, dont la mise 
en service commerciale est planifiée pour le printemps 
de 1977, aura une puissance nominale de 140 kV, 
soit 1 320 ampéres (184,8 MW) et une puissance de 
1 700 ampéres en hiver (238 MW). Des lampes thy- 
ristor sont utilisées pour les nouvelles additions et un 
deuxiéme groupe de lampes portera la puissance nomi- 
nale a 280 kV en 1978. Les additions fonctionneront 
de concert avec les lampes a vapeur de mercure actuel- 
lement en place, dont la capacité nominale est de 260 
kV, soit 1 200 ampéres (312 MW). 


En Colombie-Britannique, la demande totale d’énergie 
électrique a augmenté de 11,9% par rapport a l’année 
précédente. Il semble que cette croissance soit princi- 
palement attribuable a l’augmentation de la demande 
du secteur industriel (18,9%) et, dans une moindre 
mesure, a la hausse de la consommation des secteurs 
résidentiel (9,1%) et commercial (7,7%) au cours de 
la méme période en 1975. 


La province exporte environ 8,6% de sa production 
totale (3,3 TWh). Plus de 86% de ses exportations 
sont acheminées aux Etats-Unis grace 4 une intercon- 
nexion avec la Bonneville Power Authority; le reste 
(environ 1,1% de la production) est envoyé en Alberta 
au moyen de l’interconnexion (138 kV) de Crowsnest. 


Yukon et Territoires du Nord-Ouest 


Les principales additions a la capacité de production 
des Territoires du Nord-Ouest comprennent la mise en 
service de deux groupes hydro-électriques de 5 MW a 
Snare Forks. L’installation de groupes au Diesel par la 
Northern Canada Power Commission (NCPC) a aug- 
menté la capacité de 13,5 MW, dont 95% représentent 
des additions dans les Territoires du Nord-Ouest. Les 
projets d’aménagements hydro-électriques dans le 


Transmission construction in 1976 included 10 miles 
of 115 kV line to connect the Snare Forks plant to the 
Snare system and completion of a portion of the 34.5 
kV loop at Yellowknife. In the Yukon Territory, a 
34.5 kV line to Marsh Lake was completed and two 
reactors were added to the Whitehorse system for 
power factor correction. 


In the Northwest Territories, electric energy utilization 
increased by approximately 2.9 per cent over the 
previous year. In the Yukon Territory energy consump- 
tion decreased by 10.1 per cent as a result of a 24.8 per 
cent decrease in industrial (mining) consumption caused 
by labour unrest; this reduction was partially offset by 
increases in the residential and commercial categories 
of 14.5 per cent and 2.9 per cent respectively. 


RESEARCH AND DEVELOPMENT 


The increased pressures of costs for capital additions 
and for operation of electrical systems provides strong 
incentive to employ innovative approaches. Carefully 
selected research and development provides a basis 
for such innovation. As noted in last year’s report 
several utilities, notably Ontario Hydro and Hydro 
Quebec have been undertaking extensive R & D pro- 
grams for a considerable period of time. Saskatchewan 
Power Corporation also has a Research & Develop- 
ment Centre and B.C. Hydro has recently established 
the nucleus of a Research Division. 


The Canadian Electrical Association (C.E.A.) has con- 
tinued to operate its R & D program. This program 
was expanded in 1976 with the contribution of an 
additional $1.5 million from C.E.A. members and the 
federal government. While modest in size compared 
with in-house research and development, mainly by 
the larger utilities, of approximately $40 million per 
year, the C.E.A. program provides a basis for coordina- 
tion of R & D efforts by all Canadian utilities and 
minimization of duplication. C.E.A. also maintains liai- 
son with international R & D programs so that its own 
program can be channelled to produce optimum results 
for Canadian utilities. 
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Yukon et les Territoires du Nord-Ouest ont été inter- 
rompus en attendant que soient réévalués les besoins 
a court terme. En 1977, la NCPC compte disposer de 
deux groupes portatifs de turbines a gaz de 100 kV qui 
pourront €tre utilisés en cas d’urgence dans les petites 
centrales de la région qu’elle dessert. Un groupe de 
turbines a gaz de 2 500 kV sera aussi utilisé pour les 
mémes fins dans les plus grosses centrales. On prévoit 
d’ajouter une capacité de production au Diesel de 2 500 
kV dans les Territoires du Nord-Ouest en 1977. 


Les travaux de construction dans le secteur du transport 
comprennent une ligne de 115 kV (10 milles) reliant 
la centrale de Snare Forks au réseau de Snare et 
lachévement d’une partie de la ligne d’évitement de 
34,5 kV a Yellowknife. Au Yukon, la ligne de 34,5 kV, 
qui va jusqu’au lac Marsh, est maintenant terminée et 
deux réacteurs destinés a corriger le facteur de puis- 
sance ont été ajoutés au réseau de Whitehorse. 


Dans les Territoires du Nord-Ouest, la consommation 
de l’énergie électrique a augmenté d’environ 2,9% par 
rapport a l’année précédente. Au Yukon, la consomma- 
tion a diminué de 10,1% 4 la suite de la baisse de 
24,8% de la consommation industrielle (secteur minier) 
provoquée par l’agitation ouvriére. Les augmentations 
respectives de 14,5% et de 2,9% des secteurs résiden- 
tiel et commercial ont en partie compensé cette dimi- 
nution de la consommation. 


RECHERCHE ET DEVELOPPEMENT 


Les pressions croissantes exercées par les cofits des 
rajouts immobiliers et d’exploitation des réseaux élec- 
triques incitent fortement les sociétés 4 adopter des 
approches innovatrices. La recherche et le développe- 
ment, qui font objet d’un choix judicieux, servent de 
base a des innovations. Comme il a été signalé dans le 
rapport de l’an dernier, plusieurs services publics, 
particuli¢rement l’Hydro-Ontario et l’Hydro-Québec, 
s’emploient activement a des travaux de recherche et de 
développement depuis un bon moment. La Saskatche- 
wan Power Corporation posséde aussi un Centre de 
recherche et de développement et la B.C. Hydro a ré- 
cemment créé le noyau d’une Division de la recherche. 


L’Association canadienne de l’électricité (ACE) a pour- 
Suivi son programme de recherche et de développement. 
Les ressources de ce programme ont été accrues en 
1976, grace a un apport de 1,5 million de dollars de la 
part des membres de l’ACE et du gouvernement fédéral. 
Méme s’il est modeste comparativement au travail de 
recherche et de développement qui s’effectue au sein des 
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COMPARISON OF SECTOR GROWTH RATES 


1974 - 1976 


AK 
IW 


(LZ JUBISUOD) 4NO 


“epeues Ul asn 


JO} ajqejiene spew jejo) 
GY) 
aa) 


YZ 
Y 
TVINLSNGNI 


JDNVHOD JDVLNAOYsd 


48 


= 1974 
1975 


A 
B 


C = 1976 


Ujédédéébnddddddedd 


COMPARAISON DES TAUX DE CROISSANCE PAR SECTEUR 
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PRICING OF ELECTRICITY 


Spurred in part by the substantial upward adjustment 
of electricity prices and the prospects of future increases 
there has been a greatly expanded interest in rates and 


the pricing mechanism. Pricing is perceived as being. 


an incentive for conservation, and thus a means of re- 
ducing the need for new capacity with consequent re- 
duction of environmental impact and demand for 
capital, an opportunity to redistribute income and an 
essential component in optimizing economic efficiency 
in the allocation of resources. However, it is unlikely 
that all of these objectives can be achieved simul- 
taneously. 


Historically, the main concerns have been that elec- 
tricity pricing should produce adequate (but not ex- 
cessive) revenue for the electric utility and that revenues 
derived from different customer classes should fairly 
reflect the costs incurred by the utility in providing 
service for each class. Consideration has also been 
given, in the development of rate structures, to the 
existence of several distinguishable cost components 
such as capacity (kilowatt) costs associated with peak 
demand, energy (kilowatt hour) costs, and fixed cus- 
tomer service costs (e.g. metering, billing). In some 
instances, inclusion of specific demand and energy com- 
ponents in a rate structure depends on whether or not 
the cost of demand metering can be justified for small 
use customers. Even if specific measurement of these 
separate components is not economic there has been an 
attempt to develop rates that reflect this underlying 
philosophy and the cost components, at least for the 
class as a whole if not for individual customers. 


a2 


grands services publics (environ 40 millions de dollars 
par année), le programme de l’ACE jette les bases 
dune coordination des travaux de recherche et de 
developpement réalisés par tous les services publics ca- 
nadiens et minimise aussi le chevauchement des tra- 
vaux. L’ACE assure aussi une liaison avec les program- 
mes internationaux de recherche et de développement, 
ainsi son programme peut-il étre orienté de maniére a 
fournir le maximum de résultats aux services publics 
canadiens. 


ETABLISSEMENT DES PRIX DE 
L’ELECTRICITE 


En raison du relévement des prix de l’électricité et des 
perspectives de hausses prochaines, on s’est fortement 
intéressé aux tarifs et au mécanisme de 1’établissement 
des prix. On considére que l’établissement des prix 
encourage fortement les économies d’énergie, qu'il per- 
met de réduire le besoin de nouvelles centrales mini- 
misant par conséquent les répercussions sur l’environne- 
ment et la demande de capitaux; de plus, il constitue 
un excellent moyen de redistribution du revenu et con- 
tribue pour une large part dans le rendement économi- 
que de la répartition des ressources. Cependant, il est 
peu probable que tous ces objectifs puissent étre at- 
teints en méme temps. 


Par le passé, on était surtout préoccupé par le fait que 
les prix de l’électricité devaient assurer au service pu- 
blic d’électricité un revenu suffisant (sans étre excessif) 
et que les revenus tirés des différentes classes de con- 
sommateurs devaient refléter fidélement les coiits enga- 
gés par le service public pour chaque classe. On a aussi 
attaché de limportance, dans l’élaboration des struc- 
tures tarifaires, a l’existence de plusieurs composantes 
distinctes dans les cotits, notamment les cotits de la 
puissance (kilowatt) liés 4 la demande de pointe, les 
cotits énergétiques (kilowatt-heure), et les cotits fixes 
des services aux clients (par exemple: le comptage et 
la facturation). Pour déterminer si la structure tarifaire 
comprend des composantes particuliéres en matiére 
de demande et d’énergie, il faut établir dans certains 
cas si les cofits de comptage de la demande peuvent 
étre justifiés dans le cas des petits consommateurs. 
Méme si une évaluation précise de ces différents élé- 
ments n’est pas économique, on s’est efforcé d’établir 
des tarifs qui font ressortir cette philosophie fonda- 
mentale et les composantes des coits, du moins pour 


In addition to the cost components noted above, in- 
creasing attention is now being given to time varying 
costs and the concept of ‘time of use’ principles in rate 
structures. Such rates would reflect the fact that the 
marginal cost of generating an additional kilowatt hour 
or of meeting an additional kilowatt of demand varies 
from time to time on a daily, weekly and seasonal basis. 
This is well recognized in the dispatching operation of a 
utility system which seeks to add increments of genera- 
tion that have the lowest incremental (or marginal) cost. 
It is argued that the inclusion of marginal cost informa- 
tion in the rate structure would provide better informa- 
tion for more intelligent decision by customers thus 
leading to a utilization pattern for certain uses of elec- 
tricity that avoids the higher priced peak load periods 
in favour of lower priced off peak consumption. 


However, establishment of an appropriate pricing 
structure is not as simple as superficial consideration 
may suggest. As well as separating charges into de- 
mand and energy components, time of use pricing 
emphasizes complexity and cost in the metering and 
control of customer loads which outweigh the benefits 
to the customer or to the system as a whole. Time of 
use pricing must reflect not only the variation of short 
run operating costs of generating plant in current ser- 
vice but must accurately indicate likely cost changes 
as further additions are made to a system — some of 
which may be in response to changes in customer de- 
mand pattern resulting from ‘time of use’ rate struc- 
tures. 


Whatever solutions are adopted for rate design they 
are likely to include greater consideration of the under- 
lying system costs, including time varying costs, and 
there will be significant variations in rate structures to 
reflect the mix of generation and transmission character- 
istics of different systems. Decisions on conservation 
measures, on selection of the most appropriate form of 
energy for a particular end use and on the time of use 
for loads which can be deferred, can all be made more 
efficiently if the price structure conveys supply costs as 
accurately as possible. 
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ensemble d’une classe de consommateurs, faute de 
pouvoir le faire au niveau des individus. 


En plus des éléments des cotits susmentionnés, on a 
tenu compte, dans l’élaboration des structures tari- 
faires, des cotits variables avec le temps et du concept 
des «heures d'utilisation». Ces tarifs doivent faire res- 
sortir le fait que le cotit marginal de production d’un 
kilowatt-heure additionnel ou que le colt nécessaire 
pour répondre a une demande d’un kilowatt supplé- 
mentaire varie d’une journée, d’une semaine ou d’une 
saison a l’autre. Ce principe se concgoit bien dans les 
activités de répartition sur le réseau d’un service pu- 
blic qui cherche l’augmentation de la production au 
plus faible cof additionnel (ou marginal) possible. On 
prétend que l’insertion des données sur les coats margi- 
naux dans la structure des tarifs fournirait au consom- 
mateur de meilleurs renseignements et lui permettrait de 
prendre des décisions plus judicieuses. Le consomma- 
teur adopterait un régime lui permettant d’éviter cer- 
tains usages de l’électricité pendant les heures de pointe 
a prix élevés, et favorisant plut6t la consommation 
pendant les heures creuses a prix plus bas. 


Cependant, |’établissement d’une structure de prix ap- 
propriée n’est pas aussi simple que pourrait le laisser 
croire une étude superficielle. Tout comme la réparti- 
tion des frais en composantes d’énergie et de demande, 
l’établissement du prix en fonction des heures @’utilisa- 
tion peut augmenter la complexité et le coit du comp- 
tage et du contrdéle de la puissance fournie au consom- 
mateur. Il est méme possible que l’ampleur de ces cotitts 
supplante les avantages que pourraient en retirer le 
consommateur ou lensemble du réseau. L’établisse- 
ment du prix en fonction des heures d'utilisation doit 
non seulement traduire les dépenses engagées a court 
terme dans l'utilisation de ’équipement de production 
en service courant mais aussi prévoir exactement les 
variations probables des cotts au fur et 4 mesure que 
d’autres additions seront apportées au réseau. Certaines 
modifications des coats peuvent faire suite aux change- 
ments, survenus dans le régime de consommation, et 
qui découlent de la structure tarifaire établie en fonc- 
tion des heures d'utilisation. 


Quelles que soient les solutions adoptées, il faudra vrai- 
semblablement préter une plus grande attention aux 
couts sous-jacents du réseau notamment aux colts va- 
riables avec le temps. Les différences entre les caracté- 
ristiques de production et de transport de divers ré- 
seaux se traduiront par des variations notables dans les 
structures tarifaires. La prise de décisions concernant 
les mesures de conservation de l’énergie, le choix des 
sources d’énergie convenant le mieux a une application, 


ELECTRICAL POWER 


PROVINCIAL ENERGY GENERATION 
AS PERCENT OF CANADIAN TOTAL 


BRITISH COLUMBIA* 


PLANTS 


1976 


PROVINCIAL CAPACITY 
AS PERCENT OF CANADIAN TOTAL 


BRITISH COLUMBIA* 


* Includes YUKON and NORTHWEST TERRITORIES. 


PRICE INDICES 


The cost of adding new facilities to electric utility 
systems is now reflected in a Statistics Canada series 
of price indices covering most major items of capital 
expenditure with the exception of nuclear generation. 
A monthly series covering the following major compo- 
nents is now published: Distributing Systems; Trans- 
mission Lines; Transformer Stations; Hydro Electric 
Generating Stations; and Steam Electric (Fossil) Gener- 
ating Stations. 


The curve below showing the trend in price index be- 
tween 1966 and 1976 illustrates clearly the accelerating 
trend in prices during the last few years, although the 
very steep rate of increase experienced in 1973 to 1975 
has somewhat diminished. The average rate of increase 
in cost has been 7.6 per cent per annum compounded 
from 1966 to 1976 but between 1972 and 1975, in- 
clusive, the annual rate was 11.3 per cent. 


54 


et les heures d’utilisation de la puissance qui peuvent 
étre reportées, sera plus efficace si la structure des prix 
refléte aussi exactement que possible les coiits des 
approvisionnements. 


INDICES DES PRIX 


Le coat d’adjonction de nouvelles installations aux 
réseaux des services publics d’électricité est maintenant 
indiqué dans une série d’indices des prix de Statistique 
Canada couvrant la plupart des éléments importants 
des dépenses d’investissement, sauf en ce qui concerne 
la production de l’énergie nucléaire. Statistique Canada 
publie maintenant une série mensuelle d’indices sur les 
principaux éléments suivants: Réseaux de distribution, 
Lignes de transport, Postes de transformation, Centrales 
hydro-électriques, et Centrales thermiques 4 combus- 
tibles (fossiles). 


La courbe ci-dessous indiquant la tendance de lindice 
des prix entre 1966 et 1976 fait clairement ressortir la 
montée des prix survenue au cours des derniéres an- 
nées, bien que le taux d’augmentation brusque enre- 
gistré entre 1973 et 1975 ait quelque peu diminué. 


CENTRALES ELECTRIQUES 
1976 


CAPACITE PROVINCIALE EXPRIMEE 
EN % DE LA CAPACITE TOTALE DU CANADA 


COLOMBIE BRITANI 


PRODUCTION D’ENERGIE PROVINCIAL EXPRIMEE 
EN % DE LA PRODUCTION TOTALE DU CANADA 


COLOMBIE BRITANIQUE* 


PRAIRIES 


*“Comprend 


CONCLUSIONS 


In 1975 generation of electrical energy in Canada de- 
clined by 2.3 per cent and electricity usage within Cana- 
da declined by 0.3 per cent; exports amounted to 2.7 
per cent of net generation and were 46 per cent below 
the 1974 level. 


In 1976 these trends, to a large degree, were reversed, 
reflecting some recovery in economic activity. Gross 
national expenditure in constant (1971) dollars showed 
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le YUKON et les TERRITOIRES du NORD-OUEST 


Entre 1966 et 1976, le taux annuel moyen de crois- 
sance des prix a été de 7,6%; toutefois ce taux était 
de 11,3% entre 1972 et 1975 inclusivement. 


CONCLUSIONS 


Au Canada, en 1975, la production totale d’énergie 
électrique avait diminué de 2,3% et la consommation 
de 0,3%; les exportations avaient atteint 2,7% de la 


production nette et étaient inférieures de 4,6% au 


niveau de 1974. 


En 1976, ces tendances ont été en grande partie inver-_ 
sées, par suite d’une certaine reprise de l’activité éco- | 
nomique. De 1974 a 1975, les dépenses nationales — 


brutes exprimées en dollars constants (1971) n’avaient 


augmenté que de 0,6%, tandis que la hausse a atteint - 


4,6% en 1976. Dans le cadre de la relance économique, 


la production d’électricité a augmenté de 7,6% par rap-_ 
port a 1975 et la consommation d’énergie électrique 
au Canada a augmenté de 7,1% tandis que les exporta- 


tions nettes ont augmenté de 26,1%, soit 3,2% de la 
production totale nette. 


CUMULATIVE ELECTRICITY MADE AVAILABLE FOR 
USE IN CANADA 
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a growth of only 0.6 per cent from 1974 to 1975 but 
an increase of 4.6 per cent during 1976. Against this 
background of increased economic activity, electrical 
generation increased by 7.6 per cent over 1975, elec- 
trical energy used in Canada increased by 7.1 per cent 
and exports increased by 26.1 per cent to 3.2 per cent 
of total net generation. 


While the growth of 7 per cent could be viewed as a 
return to the long term growth trend, such conclusion 
must be treated with caution. Price increases and con- 
servation policies undoubtedly have resulted in some 
decrease in consumption of electrical energy but, on 
the other hand, substitution of electricity for other 
energy forms due to relative price changes or to con- 
cern for supply security may well have caused an in- 
crease in some segments of demand. In both cases, 
there are undoubtedly time lags in demonstrating full 
customer response to the factors noted above. In the 
short run, however, economic activity seems to be the 
most likely explanation of the variations in demand 
that occurred in 1975 and 1976. 


MILLIARDS de KWh 
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ELECTRICITE TOTALE DISPONIBLE POUR FINS DE CONSOMMATION 


AU CANADA 
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MOIS 


Méme si on peut interpréter cette augmentation de 
7% comme le retour a une croissance a long terme, il 
faut se garder de tirer des conclusions trop hatives. La 
hausse des prix et les mesures de conservation ont sans 
aucun doute entrainé une diminution de la consomma- 
tion d’électricité; par ailleurs, la substitution de l’élec- 
tricité a d’autres formes d’énergie suite aux variations 
relatives des prix ou aux préoccupations concernant 
la sécurité des approvisionnements peut trés bien avoir 
provoqué une hausse dans certains secteurs de la de- 
mande. Dans les deux cas, il faut attendre un certain 
laps de temps avant que la réaction des consomma- 
teurs vis-a-vis les facteurs susmentionnés ne se mani- 
feste entiérement. A court terme, cependant, Il’activité 
économique semble étre la cause la plus vraisemblable 
des fluctuations de la demande en 1975 et 1976. 


+ 250 


+ 200 
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TABLE 11 


ELECTRIC POWER EXPORTS 1974-1976 
GWh (1 GWh = 1,000,000 kWh) 


Net Exports to U.S.A. 
Generation Provincial Export Import % of total 
in Abas to from Exports Net % of % of Canadian 
Province Province Exports Imports U.S.A. U.S.A. Net Supply Gen’n Supply Net Export 
Newfoundland .... .. 1976 39,190 32,104 7,086 
1975 35,803 29,597 6,206 
1974 28,808 22.228 6,580 
Prince Edward Island 1976 445 445 
1975 421 421 
1974 383 383 
Nova Scotia _ 1976 5,662 16 390 6,036 
1975 5,498 84 284 5,697 
1974 5,433 72 228 5,589 
New Brunswick 1976 6,607 424 3,791 2,468 34 2,434 7,540 36.84 32.28 26.20 
1975 4,677 284 3,856 1,624 87 ood 6,713 32.86 22.90 20.67 
1974 5,5 711 228 3,545 2,497 58 2,444 6,444 43.87 37.93 18.86 
Quebec... . 1976 VASA 1St43io 2.442) SVE) Di 498 94,219 0.64 0.53 5.36 
1975 76,108 (50137 29870 917 9.0 908 89,932 1.19 1.01 IDA 
1974 84,179 14,264 22,461 881 4.6 876 91,500 1.04 0.96 6.76 
Ontario acon d AS 87,237 378 1S O27, 6,217 2,066 ARS 95,935 4.76 4.33 44.69 
1975 78,558 309 13,071 4,838 2,716 Dai? 89,198 2.0 2.38 23.55 
1974 82,645 23 127432 WSS, MERI 6,041 88,803 ao 6.80 46.62 
Manitoba . 1976 14,004 22S 870 719 305 414 12,236 2.96 3.38 4.46 
1975 14,818 PLAXO 805 173 7.0 1,166 11,890 TOU 9.81 15.68 
1974 14,522 2,474 926 1352 20) iio 11,624 9.30 11.61 10.42 
Saskatchewan 1976 WLS 794 658 UBIRS - - - 
1975 7,090 768 865 TASH = = _ 
1974 7,388 926 836 7,298 = — - 
Alberta el O76 15,779 119 430 iby =1.7 16,092 =O = (0) =02 
1975 15,100 153 297 1.6 = 16 5246 =i =O =—(2 
= 1974 14,372 163 179 1.4 -1.4 14,389 —.01 = 01 Ou 
British Columbia .. 1976 38,543 430 119 2,874 1,081 1,793 36,439 4.65 4.92 19.30 
1975 34,542 297 150 QoS /mmnleko 1,706 32,689 4.94 5922, 22.94 
1974 36,256 179 160 2,797 549 2,248 33,989 6.20 6.61 1735 
Yuk Ome .. 1976 307 307 
1975 Boe, 352 
1974 308 308 
INS Wiiseeeence eee 1976 366 366 
1975 425 425 
1974 391 391 
Canadagees ==, 1976 293,367 12804 5s LS 9,289 284,078 
1975 273,392 11,409 3,972 Laat 265.955 
1974 280,256 15,400 2,441 12,959 267,298 


Note: Due to rounding the totals may not correspond exactly to the sum of their elements. 
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TABLEAU 11 


EXPORTATIONS D’ELECTRICITE 1974-76 
GW (1 GWh = 1,000,000 kWh) 


Exportations 
nettes vers 
les E-U 
% du 
Exporta- Appro- % des total des 
Expor-  Impor- tions Importa- Expor-  visionne- % de appro-  exporta- 
Production tations _ tations vers les tions des _ tations ments la pro- visionne- tions nettes 
Province provinciale provinciales E-U E-U nettes nets duction ments du Canada 
Terre-Neuve .............. 1976 39 190 32 104 7 086 
1975 35 803 29 597 6 206 
1974 28 808 22 228 6 580 
ile-du-Prince-Edouard 1976 445 445 
1975 421 421 
1974 383 383 
Nouvelle-Ecosse 1976 5 662 16 390 6 036 
1975 5 498 84 284 5 697 
1974 5 433 72 228 5 589 
Nouveau-Brunswick .. 1976 6 607 424 3791 2 468 34 2 434 7540 36.84 32.28 26.20 
1975 4 677 284 3 856 1 624 7 jlesysivi Oral! 32.86 22.90 20.67 
1974 Soa 228 3 545 2 497 53 2 444 6 444 43.87 37.93 18.86 
CUEDS0 use pee 1976 le, 543752 442 525 PSS | 498 94 219 0.64 0.53 5.36 
1975 76 108 Ney leah PASS TA0, 917 9.0 908 89 932 1.19 1.01 1221 
1974 84 179 14264 22461 881 4.6 876 91 500 1.04 0.96 6.76 
Cicily ae 1976 87 237 3 See oT 6217 2066 4151 95 935 4.76 33 44.69 
1975 78 558 309 13071 4838 2716 2 122 89 198 270 2.38 28.53 
1974 82 645 223 12 432 WASTE SBI 6 041 88 803 esl 6.80 46.62 
Manitoba. ......... no, WOKS 14 004 22s 870 719 305 414 12 236 2.96 3.38 4.46 
1975 14 818 2, SH 805 Gs 7.0 1 166 11 890 Torssd] 9.81 15.68 
1974 (4522 2 474 926 iL sv 2 Ome 350 11 624 9.30 11.61 10.42 
Saskatchewan... —s.._:- 1976 F515 794 658 Rew: - - - 
1975 7 090 768 865 7 187 = - - 
1974 7 388 926 836 7 298 = ~ - 
1976 S79 119 430 ila —1.7 16092 =A 0 —.01 —.02 
1975 15 100 153 297 1.6 =o 15246 Oi —.01 —,02 
1974 14372 163 179 1.4 Sieh eS aRSS = (Di —.01 —.01 
Colombie-Britannique 1976 38 543 430 119 2874 1081 1 793 36 439 4.65 4.92 19.30 
1975 34 542 297 150 Dey eax 1 706 32 689 4.94 Sey) 22.94 
1974 36 256 179 160 2797 549 2 248 33 989 6.20 6.61 iE) 
NGGKON,........... eee 197.6 307 307 
1975 352 352 
1974 308 308 
Oe 1976 366 366 
1975 425 425 
1974 391 391 
ea 1976 293 367 12°804 eos 9289 284078 
1975 DIB) SO 11409 3972 PAB) Wi ORS 
1974 280 256 15400 2441 12959 267298 


Note: Les chiffres ayant été arrondis, il se peut que les totaux ne correspondent pas exactement a la somme des éléments. 
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Mica Dam hydro project, located 85 miles north of Revelstoke, British Columbia/ Projet 
hydroélectrique du barrage Mica, situé a 85 milles au nord de Revelstoke (Colombie- 


Britannique). 


HS “A 3 ‘ ‘ & 


View of construction on the dam structure of site on the Peace River, British Columb 
Vue de la construction de la structure du barrage du site hydroélectrique de Peace 
(Colombie-Britannique). 


: 


63 


tabular Summary 


tableau sommaire 
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TABULAR SUMMARY 


The following portion of this publication presents a 
detailed summary of the major 1976 additions and pro- 
posed capacity installations in Canada by province, 
including additions to the year 1988. Only proposed 
generating facilities firmly committed for service as of 
year end 1976 are included. Slight differences between 
this section and the information appearing in the text 
may result from rounding of numbers in the text. 


TABLEAU SOMMAIRE 


La partie suivante du rapport donne par province 
un sommaire détaillé des principales additions et des 
installations projetées en 1976, y compris les projets 
d’additions jusqu’en 1988. Seules les installations de 
production, dont la mise en service est financi¢rement 
assurée pour la fin de 1976, y sont incluses. Les légéres 
différences dans les données, de cette partie et du rap- 
port, résultent de chiffres arrondis dans le texte. 


LEGEND — LEGENDE 


Type 
Hydro — H — Hydro-électrique 
Steam — S — Vapeur 
Nuclear — N — Nucléaire 
Internal Combustion — IC — Combustion interne 
Gas Turbine — GT — Turbine a gaz 
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TABLE 12 
INSTALLED GENERATING CAPACITY EXPANSION IN CANADA BY STATION 


MAJOR 1976 ADDITIONS AND PROJECTED 1977-1988 


Proposed 
Additions Proposed plant 
in 1976 additions capacity 
Province/Station Type (MW) (MW) (MW) 
Newfoundland 
LEP ICHV ULE ys.0 4K io), 40808 oa GT 53.84 — 53.84 
GrecaHillivecn:. ees Gi 25 23 
PISEOWOOUS. occhccceecukis GT — 54 (1977) 54 
BIOWEPS COVE. i cess ios GT — 15 (1978) 15 
Port aux Basques .......... GT — 25 (1980) 25 
PTOI TOO, ANE eB ate Brat af 5 S — 150 (1979) 450 
AVE SPO. Gah hoy H --- 154 (1977) 613 
GAN PALS occ ccicccon ovate H — 4x4 (1977) 42.50 
Prince Edward Island — — me — 
Nova Scotia 
Marnmovth os... PGens. GT 4x 30 — 120 
MTEC OVE! cokecoucsvvesdeass S 150 — 350 
LSTA ee S — 150 (1979) 150 (1981) 300 
BVOC K COVE sieccidcosuesont H — 100 (1977) 100 (1978) 200 
New Brunswick 
OMESOME COVE. .cncc.s.. S ZX O20 320 (1977) 960 
RPAUAIOUSIC Bie feete vei wdvys S — 200 (1979) 300 
IE VE GTS (TE To ea eee H — 2% 4 10.1978) 637.80 
Point Lepreau 2.6... N —— 630 (1980) 630 
Quebec 
eo TT Vos ane yee ener GT 53250 253.3 (1977) 160 
EP IULETO Meet acs tothe: GT = 4 x 60 (1979) 240 
APT CES rar H 5.x. 19722 — 1,183.20 
TELE 6 (es ee H — SX Holes (LOTS) 454 
La Grande — LG-1 ........ H — 2x91 (1983) 6x 91 (1984) 
2 x 91 (1985) 910 
GD ire. H — 6 x 333 (1980) 6 x 333 (1981) 
4 x 333 (1982) 5,328 
LG-3 H — 3 x 192 (1982) 7 x 192 (1983) 1,920 
EGA H a 7x 254 (1984) 1 x 254 (1985) 2032. 
“CEO LA ee eee N — 685 (1979) 685 
Ontario 
NCTTDSSTC eae eee eee H 37.05 37,09,(1977) 74.10 
Andrew’s Falls .............. H 24 — 40.20 
S11 ES H — 2751981) 15 
Thunder Bay 
(Fort William) .......... S 34 86 
RALIGOKG O cx Pe os oo. yan: S 500 2 x 500 (1977) 4,000 
PPBNOX en es. esas S the Cn fet bs) — 23225 
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Proposed 


Additions Proposed plant 
in 1976 additions capacity 
Province/Station Type (MW) (MW) (MW) 
Wieeslevvilleiacs dae perce — 573-75. (1981)22 x 573. 1541982) 
573.72 (1983) 2,295 
‘Phundet Bay §.en. S — 2 x 150 (1980) 300 
ATiKOkant tia pause a 2 x 200 (1983) 2 x 200 (1984) 800 
Biceice. 4. cede ae GT 126 — 48.64 
CAD en ane mee N 800 800 (1977) 800 (1978) 800 (1979) 3,200 
(Bi) ata eee ae N — 800 (1982) 800 (1983) 800 (1984) 
800 (1985) 3,200 
Bruce Heavy 
Water Plants GT $5 SOFA EG ZRAZNG6A974) 48.64 
Pickerin? Bowe N — 800 (1984) 800 (1985) 800 (1986) 
Darlington 22. eee N — 2 x 540 (1981) 540 (1982) 540 (1983) 2,160 
800 (1987) 3,200 
Manitoba 
Jenpegs ae ere es H — 4x 28 (1977) 2 x 28 (1978) 168 
LOne Sorucen ee H — 2 x 98 (1977) 4x 98 (1978) 
4 x 98 (1979) 980 
LeimestOne: ccc cere Sessa H — 3x 110(1984) 4x 110 (1985) 
3 x 110 (1986) 1,100 
Saskatchewan 
Boundary Dam ............. S —— 300 (1977) 882 
PoplarsRivers@ S — 300 (1979) 300 
Alberta 
SUI ANC ae ae eat S Zor 375 (1978) 375 (1980) 2,100 
Clover Bate. teas S 165.00 165 (1978) 660 
Battle Rivet eae S — 375 (1981) 737 
British Columbia 
Kootenay Canal ............ . H Pe i ORS, — 529 ,.2@ 
Mica Dames aka se eae H 2 x 434 2% 435 °(1977) 1,735 
Sites (Peace) me eee H — 2k 175 (1979) 2.x. 17S A 9s0) 700 
Seven Mile; ante H — 3 x 202 (1980) 606 
Reévelstoke200.. ee H — 3 x 450 (1982) 450 (1983) 1,800 
KO CTR cn oer ee ee GT 53.4 — 94.40 
Northwest Territories 
Saree rOrks ree H I, — 10 
Twin Gorges Talston R. .. H 4 _- 22 
Various Communities .... IC 12.8 2.5 (1977) — 
Yukon Territory 
Various Communities .... IC 1 = ew 


1975 Installed Capacity — 61,352 MW 


1976 Additions — 6,736 MW, Increase of 11% 
December 31, 1976 — Installed Capacity 68,088 MW 
1977 Scheduled — 4,095 MW, 6% Increase (H — 1,485, T — 2,610) 
December 31, 1977 — Installed Capacity 72,183 MW 
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EXPANSION DE LA PUISSANCE INSTALLEE AU CANADA, PAR CENTRALE 


TABLEAU 12 


PRINCIPALES ADDITIONS EN 1976 ET PROJETS POUR 1977-1988 


Additions Additions Puissance 
en 1976 proposées ultime 
Province/Centrale Type (MW) (MW) (MW) 
Terre-Neuve 
Brepnenville.. 3... )....2....0.: GT 53.84 — 53.84 
00s Ve GT 25 ey 25 
PAAPOWOOdS oui... eecccse GT — 54 (1977) 54 
Peawers COVE |... GT — 15 (1978) 15 
Port-aux-Basques .......... GT — 25 (1980) Ys) 
BION VEOOO 0. Nia. cesta esde ss S — 150 (1979) 450 
Batc-C PSpOlr ..........0.....: H — 154 (1977) 613 
Ran alls oo. e.. se H — 4x 4 (1977) 42.50 
[le-du-Prince-Edouard — — ane maul 
Nouvelle-Ecosse 
Cd 0 re GT 4x 30 at 120 
MMERESICOVE icc oen cose S 150 — 350 
DO S — 150 (1979) 150 (1981) 300 
Pyteck COVE 5.onk.c cece H — 100 (1977) 100 (1978) 200 
Nouveau-Brunswick 
Moleson COVE ............0.: S 2 xe 320 320 (1977) 960 
DL S + 200 (1979) 300 
BPACLACUAC |, .co5. 5.5 05004005008 H — 2x 110 (1978) 637.80 
Pointe-Lepreau .............. N —— 630 (1980) 630 
Québec 
ct ee gh 53.30 2533 (1977) 160 
2 CC rr GT — 4 x 60 (1979) 240 
OD 2 H 3.x3197:2 — £2485:20 
OT H — 3 x 151.3 (1978) 454 
Pa Grande — LG-1 ........ H — 2x91 (1983) 6x91 (1984) 
2x 91 (1985) 910 
TG-2 ee H — 6 x 333 (1980) 6 x 333 (1981) 
4 x 333 (1982) 5 328 
G3 ae H = 3 x 192 (1982) 7 x 192 (1983) 1 920 
1G-4 x H ae 7 x 254 (1984) 1 x 254 (1985) 2-032 
Sa ee N — 685 (1979) 685 
Ontario 
BIOL. 5...csi.ecices sehen. H 37.05 37.05 (1977) 74.10 
Andrew’s Falls .............. H 24 — 40.20 
NENG rn H a 2x 7.5 (1981) 15 
Thunder Bay 
(Fort William) ............ S 34 86 
Panticoke .oo.......fececesese: S 500 2 x 500 (1977) 4 000 
i S 2 x 573.75 - 2 295 
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Additions Additions Puissan 


en 1976 proposées ultime 
Province/Centrale Type (MW) (MW) (MW) 
Wesleyville 0. = 573,79 1981)°2 4575.75 (1952) 
57331541983) 2 295 
Thunder Bay ................. S — 2 x 150 (1980) 300 
ATR OKANG to orien ee —= 2 x 200 (1983) 2 x 200 (1984) 800 
LOCC ae anaes GT 12.16 — 48 .6¢ 
CA) res San ae N 800 800 (1977) 800 (1978) 800 (1979) 3 200 
CBE Aas eanesg eee N — 800 (1982) 800 (1983) 800 (1984) 
800 (1985) 3 200 
Bruce Heavy 
WatenPlant ee GT 212.56 2x1 2:16 (£997) 48 .6¢ 
Pick erin Bas ance ae N = 2 x 540 (1981) 540 (1982) 540 (1983) 2 160 
Darlington hes N — 800 (1984) 800 (1985) 800 (1986) 
800 (1987) 3 200 
Manitoba 
Jenpe le, ater ees ae H — 4x28 (1977) 2x28 (1978) 168 
LONG eS OU COs ae H — 2 x 98 (1977) 4x 98 (1978) 
4 x 98 (1979) 980 
PMEStONC. Cao H — 3x 110 (1984) 4x 110 (1985) 
3 x 110 (1986) 1 100 
Saskatchewan 
Boundary. Dames...) S — 300 (1977) 882 
POplapeiven ees... S — 300 (1979) 300 
Alberta 
Sundance: =. sete eee S 2X375 375 (1978) 375 (1980) 2 100 
Glover Batemsaey te we S 165.00 165 (1978) 660 
Battle Rivera S — STILE 1) To 
Colombie-Britannique 
Kootenay Canal ............ : H Zi 3209 -- 529.28 
MiCaR DAI! 204. se eee H 2 x 434 2 x 435 (1977) 1 738 
Sitet(Peace), 2.0 eee H — 28175 (1979) 2 x 175 (980) 700 
SevemeViiles ees H — 3 x 202 (1980) 606 
Revelstoke: ..4.. =e H — 3 x 450 (1982) 450 (1983) 1 800 
ICCOCI Ry ci ee eee GT 53.9 — 94.4( 
Territoires du Nord-Ouest 
Ramifications de la Snare H BAS See) — 10 
Twin Gorges Talston R. .. H ~ — Ups 
Diverses collectivités ..... re 12.8 2.5 (1977) — 
Yukon 
Diverses collectivités ...... IC 1 — nee 


1975 puissance installée: 6 352 MW 

1976 additions: 6 736 MW, soit un accroissement de 11% 

31 décembre 1976: puissance installée: 68 088 MW 

1977 prévu — 4 095 MW — augmentation de 6% (H — 1 485, T — 2 610) 
31 décembre 1977 puissance installée: 72 183 MW 
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TABLE 13 
ADDITIONS TO GENERATING CAPACITY 


TABLEAU 13 
ADDITIONS A LA CAPAGCITE DE PRODUCTION 


Nu- Total Hydro- 
cléaires thermiques électriques 


Total 


Existing 

and Planned Conventional 

Capacity (MW) Thermal 
Additions ........ 3,742 
Total End 

Onel976: ........ 25,147 
Planned in 1977 1,810 
Total End 

ot i 26,957 
Planned After 

Di a 5,985 
Total Existing 

and 

Planned ....... 31,942 


48,683 56,731 


Note: Due to rounding totals do not correspond exactly to the 


sum of their elements. 


Capacité 
actuelle Thermiques 
et prévue classiques 
Additions .......... 3) ED 
Total fin 1976 . Dos kg 
Prévues en 1977 1 810 
Total fin 
LOT Garant... 26 957 
Prévues 
aprés 1977 .... 5 985 
Total des cen- 
trales actu- 
elles et 
previiesian.. 31 942 


800 4543 2194 
3466 28613 39475 
800 2610 1485 


4266 31223 40960 


11475 17460 15771 


15741 48683 56731 


6 736 
68 088 
4 095 


72 183 


393) 7283i 


105 414 


Nota: Les totaux peuvent ne pas correspondre au total des élé- 
ments du fait de l’arrondissement des données. 


SUMMARY SOMMAIRE 


TOTAL (MW) 


Newfoundland 


TOTAL (END/FIN 1975) 
ADOLTIONS (1976) 

ADDITICNS (NET/NETTE 1°76) 
TOTAL CEND/FIN 1976) 


ADDITICNS €PROPOSED/PROFOSEES) 
19776 
1978. 
1979. 
1980. 


TOTAL 


Prince Edward Island 


TOTAL CEND/FIN 1975) 
ADDITIONS (1976) 

ADOITICNS (NET/NETTE 1976) 
TOTAL CENO/FIN 1976) 


AQOLTTICNS (PROFOSED/PROFOSEES) 
1977. 


TOTAL 


Nova Scotia 


TOTAL (ENO/FIN 1975) 
ADDITICNS (1976) 

ADDITICNS (NET/NETTE 1976) 
TOTAL CENO/FIN 1976) 


ADDITIONS (PROPFOSED/PROPOSEES) 
1977. 
1978. 
1979. 
1280. 
1981. 


TOTAL 


New Brunswick 


TOTAL (ENO/FIN 1975) 
ADOLTICNS (1976) 

ADDITICNS (NET/NETTE 1976) 
TOTAL (END/FIN 1976) 


ADOITIONS €PROFOSED/PROFOSEES) 
1977. 
1978. 
1979. 
1€80. 


TOTAL 


354.60 
0.00 
0.00 

354.60 


0.00 
0.00 
150.00 
0.00 


504.60 


1011.72 
150.00 
150.00 

11€1.72 


0.00 
0.00 
1£0.09 
0.90 
150.00 


1&€1.72 


620.62 
640.00 
€40.00 
12€0.63 


320.00 
0.09 
200.00 
0.00 


17 60.63 


35.59 
78.84 
78.84 
114.43 


53.84 
85.00 

0.00 
25.00 


278.27 


40.85 
0.00 
0.00 

40.85 


0.00 


40.85 


85.00 
120.00 
120.00 
205.00 


0.00 
0.00 
0.09 
0.00 
0.@9 


205.00 


23.37 
0.00 
0.00 

23.37 


0.00 
0.00 
0.00 
6.00 


23.37 
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71297 
6.00 
0.00 

71.97 


0.00 
0.090 
0.08 
0.00 


71.97 


8.61 
0.0C€ 
0.00 
861 


0.00 
0.00 
9.0C 
0.00 


8.61 


0.80 
C00 
0.00 
0.00 


0.00 
0.90 
0.90 
0.00 


0.00 


0.00 
0.09 
0.00 
0.00 


0.00 
0.00 
0.00 
630.00 


630.00 


4E21€ 
78,86 
78.84 
541.00 


53.84 
85.00 
150.09 
25.09 


654,84 


Terre-N 
€205.77 6667 
0.00 7 
0.00 7é 
€205.77 G74 
170.00 2m 
0.00 BE 
0.00 151 
0.00 2¢ 
6375.77 3=- 72 


[le-du-Prince-Edot 


118.24 
0.00 
0.00 

118.24 


9.00 


118.24 


1103.09 
270.00 
270.00 

1372.09 


0.00 
9.00 
150.0C 
0.00 
1£9.00 


167%.09 


652.61 
640.09 
640.00 
1292.61 


320.00 

0.006 
200.00 
620.00 


2442.61 


0.00 
0.00 
9.00 
0.90 


itt 


Nouvelle-Ec 


159.90 
0.00 
0.00 

159.99 


100.00 
100 .00 
0.00 
0 0c 
0.00 


359.99 


126% 
27t 
271 

15% 


101 
10! 
151 

{ 
15! 


203; 


Nouveau-Bruns 


679.88 
0.09 
0.09 

679.88 


4.00 
220 .00 
0.00 
0.00 


899.88 


433) 
€4 
64 

1397. 


324 


SUMMARY SOMMAIRE 


TOTAL (MW) 


bec 


AL (FNO/FIN 1975) 
ITICNS (1976) 

ITICNS (NET/NETTE 1°76) 
AL CEND/FIN 1976) 


ITICNS (PROPOSED/PPOPOSESS) 
seer 
1978. 
1979. 
1°80. 
1981. 
S82. 
1983. 
1°84. 
1985. 


AL 


tario 


AL CEND/FIN 1975) 
ITIONS (1976) 

ITICNS (NET/NETTE 1976) 
AL (ENO/FIN 1976) 


ITICAS (PROF OS ED/PROFOSEES) 
1977. 
1978. 
1979. 
1980. 
a eto brs 
1982. 
1983. 
1984. 
SBS. 
1986. 
1987. 


AL 


nitoba 


AL (ENT/FIN 1975) 
ITICNS (197€) 

ITICNS (NET/NETTE 1676) 
AL (END/FIN 1976) 


ITICAS ({PROPOSED/POCFOSESS) 
1°77. 
13978. 
1979. 
1°80. 
1981. 
1°82. 
1983. 
1984, 
1985. 
1¢%6. 


AL 


katchewan 


AL (ENOD/FIN 1975) 
ITICNS (1976) 

ITICKS (NET/NETTE 1976) 
AL (FNC/FIN 1976) 


ITIOKS (PROPCSEO/PROFOSEES) 
LIne 
1978. 
it AS |e 


6€6.75 
0.00 
0.00 
€66.75 


0.090 
0.00 
0.00 
0.00 
0.90 
0.90 
0.00 
0.90 
0.00 


666.75 


12214 627 
1€ 861.50 
1681.50 

12892.67 


1000.00 
0.00 
0.00 

700.00 
573.75 
1147.50 
773.75 
400.00 
200.90 
0.00 
0.00 


172 87.67 


447.90 
0.70 
0.00 

447,00 


9.90 
0.70 
0.900 
0.950 
0.96 
0.190 
0.00 
0.906 
0.00 
0.00 


447.00 


10°5.00 
0.03 
0.090 
1085.98 


360.09 
0.00 
200.00 


16#5.00 


0.00 
52.30 
53.30 
53.30 


106.60 
0.00 
240.008 
0.00 
0.0 
0.00 
0.00 
0.090 
0.00 


399.90 


514.28 
76222 
26232 

550.60 


24.32 
0.00 
0.00 
0.00 
0.00 
0.09 
8.00 
C.00 
0.00 
0.00 
0.00 


574.92 


27 80 
0.80 
0.90 

27.80 


0.00 
0.00 
0.00 
0.00 
t.08 
0.08 
C.00 
0.00 
G.00 
0.00 


27.80 


157.28 
0.00 
0.00 

LE7 3258 


C.00 
0.00 
0.00 


1£7.28 


A 


BUSTA 


20.37 
0.oC 
0.00 

20.37 


0.09 
0.90 
0.00 
0.00 
0.0f 
0.00 
0.00 
0.00 
0.07 
0.08 


20-37 


24.15 
0.09 
0.090 

24.15 


0.90 
0.00 
0.90 


24.15 


2600.00 
800.00 
800.00 

3200.00 


800.900 
800.00 
200.00 

0.00 
1080.00 
134f .90 
1340.00 
1600.00 
1600.00 
* 00.00 
R00.90 


14160.00 


1011.51 
57.20 
52.70 

iN €@4.81 


106.60 
0.00 
925.00 
C.00 
1.09 
0.00 
0.00 
0.0 
0.00 


2096.41 


14147.20 
2517.82 
2517.82 

16665,02 


1826.32 
800.00 
800.00 
369.00 

LEO Ree 

2487.50 

2113.75 

2006.00 

1800.00 
gcr.cc 
ANnC.00 


F294, 24 


495.17 
f.9C 
n.00 

495.17 


0.00 
9.00 
0.00 
2.CC 
0.°C 
¢.00 
6.06 
0.00 
0.00 
9.00 


495.17 


1266.43 
1.00 
0.00 

126F 0&3 


300.00 
0.00 
30C.00 


1866.42 


Québec 

14025.80 15037.31 
986 CO 10729,3¢ 
986.00 1029,3¢ 
1£011.80 16076.61 
0.00 106.60 
453 690 457.96 
0.00 e2£,00 
1998.00 §«19°8,.0¢ 
1998.00 1998.00 
1908.00 1908.00 
1526.00 1576.9C 
2324.00 $2326.00 
182.00 182.0° 
2£401.70 276°8.11 
Ontario 

FOBR.R2 21136.02 
61.05 2578.87 
61.05 2578.87 
7049.87 22714,89 
37.05 18€1.37 
N.of £00.00 
0.00 800.00 
0.00 200.00 
4£.00 1668.75 
0.00 26A87,8C 
0.00 2113.75 
0.00 2¢000.0C 
2.CC 8©=.1800.00 
G00 eOn.de 
0.90 Ror.ec 
7101.92 2C414€.2€ 
Manitoba 

2475.10 2970.27 
reco 0.0L 

2 .0c o.0c 
2475.10 2970.27 
708.00 Z0A,0C 
448.00 4468.00 
392.0¢ 292,0C 
con C.00 
ofc H0C 
0.0 0.90 
9.60 C.00 
330.00 276.00 
449 of9 4bC.0C 
330.09 770.00 
4723.10 5218.27 
Saskatchewan 
56H.82 1823.31 
0.00 c.0c 
noe 0.0c 
GERGAS. = Leche cd 
c.0c 200.00 

6 08 N.0C 
c.00 300.CC 
566.88 2432.74 


SUMMARY SOMMAIRE 


Alberta 
TOTAL CENO/FIN 1975) 2622.95 195,80 67.63 0.00 2866.78 7149.30 Fab, 
ADDITICNS (1976) °15.00 0.00 0.00 0.00 941=.00 9.00 945, 
ADDITICNS (NET/NETTE 1°76) 915.00 0.00 0.08 9.00 94°.09 0.06 e415, 
TCTAL CENC/FIN 1976) 2537.05 19©,80 47.62 0.00 2784.28 718.39 44¢9, 
ADNITICNS (FROFOS ED/ERCENSEEFS) 
1977. 0.00 0.00 0.96 0.00 0.0C 5.¢2 j@ 
1o78, £40.00 0.00 0.09 0.00 5u0.00 0.09 CHO, 
1979. 0.00 0.00 0.90 0.0 0.00 0.00 Ce 
1980. 275.00 0.00 0.00 0.00 275.00 9.00 275, 
1681. 275.00 0.00 0.00 0.00 375.00 0.00 375¢ 
TOTAL 4827.05 1°5.80 47.62 0.09 5071.38 718030 5789, 
British Columbia Colombie-Britanniq 
TOTAL CEND/FIN 1975) 1769.94 296,76 1327.19 0.00 1802.87 §367.85 7170. 
AODITICNS (1976) 0.00 53.90 0.00 0.00 52,90 1132.69 1126. 
ADDITICNS (NET/NETTE 1674) 0.00 53.90 0.00 0.09 —%,90 1132.60 1186, 
TCTAL (END/SFIN 1976) 12€9.94 249.64 127.19 0.09 1956.77 6500.45 82575 
ADDITICANS (PROFCSEN/PROFNSEES) 
1977. 0.00 0.00 0.00 p.0c n.0C a7o.o0 R70, 
1978. 0.00 0.09 0.00 1.00 n.ne 0.99 QO. 
1979, 0.00 8.00 0.00 9.00 0.00 729.00 20, 
1980. 0.90 0.00 0.0C 0.00 1.00 9£6.0C c56, 
1°81. 0.00 0.00 0.00 0.00 o0.0° 6.00 cy 
1982. 0.00 0.00 0.00 0.90 0.90 1369.00 1350. 
1623, 0.00 0.00 0.06 N.00 0.00 450.0C 450, 
TOTAL 12€9.94 349.6% 137.12 0.00 ‘485A.77 104676.45 123232, 
Yukon Yuk 
TOTAL (CEND/FIN 1975) 0.290 0.00 46.2€ 0.09 bbe 26 ER 1b 102. 
ADDITICNS (1976) 9.90 0.00 1.90 0.00 1.00 0.00 16 
ADDITICNS (NET/NETTE 1976) 0.90 0.00 1.0C 0.09 1.00 0.00 1. 
TCTAL CFNO/FIN 1976) 0.00 0.00 45.26 0.00 LE, 26 58.14 163, 
ADDITICNS CPROFOSED/PROFOSEES) 
1977. 0.90 0.06 0.06 0.09 0.00 0.09 0. 
TOTAL 0.00 0.00 45.26 0.09 u5, 26 58.14 102% 
Northwest Territories Territotres du Nord-Oue 
TOTAL (FND/FIN 1975) 60 1.50 CR .418 0.00 100.28 35.36 135, 
ADDITICNS (41976) 0.00 0.00 12080 n.00 12.80 14.00 266 
AODITICNS (NET/NETTE 1676) 9.09 0.00 12.80 0.00 12.80 14.00 26.6 
TOTAL CENO/FIN 1976) .60 1.50 110.98 0.00 112.08 49.236 162% 
ADDITICNS {FRNFOSED/PROFOSEES) 
1977. .00 0.00 5.90 0.90 e.o0 9.0¢ 5. 
TOTAL 260 1.50 115.98 0.00 118.08 69.76 1E7. 
Canada Cana 
TOTAL CEND/FIN 1975) 19460.86 1377224 566.13 7666.00 24070.20 372891.80 61252. 
ADDITICNS (1976) 7286.50 262,36 13.380 800.90 4542.66 2193.65 E736. 
ADDITICNS (NET/NETTE 1976) 3286.50 362,36 43.80 802.00 4542.66 2193.65 €7266 
TOTAL (ENO/FIN 1976) 22847.36 1719657 579.93 %4EA.00 25612.8F %°475.45 GECBR, 
ADDITICKS (PROPOSELC/PRCPOSEES) | 
1977). 1620.00 184.76 5.00 800.00 2609.76 1485.05 4094, 
1978. £40.00 85.00 0.00 BOC.08 1425.00 1221.90 2666 
1979, 800.90 240.00 0.06 1485.00 2525.00 742.00 2267 
1680. 675.00 25.00 0.00 630.09 1330.00 2956.06 4284. 
1984. 1098.75 0.00 0.00 1980.00 2178.75 2013.06 4194. 
1982. 1147.50 0.00 0.00 1340.00 2487.0 2258.00 S745, 
1SR3. 773.75 0.00 0.90 1340.00 2113.75 1976.06 408% 
1°84, 400.00 0.00 0.00 1600.00 2000.00 2654.00 Gesu, 
1985, 200.00 0.00 0.00 1600.00 1A909.¢0 622.00 74224 
1¢86. 0.90 0.00 0.00 800.00 800.00 330.90 1130, 
1987, 0.00 0.00 0.00 200.09 ace.ce n.d god. 
TOTAL 30102.36 2254.32 £84.93 15741.09 GREP2.62 5SE731040 1054144, 
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SELECTED BIBLIOGRAPHY OF ELECTRICAL 
ENERGY PUBLICATIONS 


For readers requiring additional statistical information, the following publications 
are issued in English and French by the Manufacturing and Primary Industries 
Division, Statistics Canada. Copies may be ordered (prepaid in Canadian currency) 
from Statistics Canada, Ottawa, Ontario, Canada K1A OT6. 


Electric Power Statistics, Volume I — Annual Electric Power Survey of Capability 
and Load (Catalogue No. 57-204 — $1.05) 

— this report presents the results of the annual electric power survey of 
capability and load and covers all producers of electrical energy in Canada 
which generate or will generate 20 million kWh or more per annum during 
the forecast period. 


Electric Power Statistics, Volume Il — Annual Statistics (Catalogue No. 57-202 — 
$1.40) 

— this report includes various statistics, on an annual basis, for electric 
utilities and industrial establishments including installed capacity, genera- 
tion, supply and disposal, number of customers, revenue, sales, energy 
transfers, domestic and farm service, and transmission mileage. Statistics 
on fuels, employees, wages and salaries, assets and liabilities, income 
account, taxes and capital and repair expenditures are also included for 
electric utilities. 


Electric Power Statistics, Volume III — Inventory of Prime Mover and Electric 
Generating Equipment (Catalogue No. 57-206 — $2.10) 
— this report provides a detailed listing of prime mover and generating 
equipment above 500 kW, on an annual basis. 


Electric Power Statistics, Monthly (Catalogue No. 57-001 — 30¢ per copy) 
— this report presents, on a monthly basis, preliminary electrical energy 
statistics. 


Electricity Bills for Domestic, Commercial and Small Power Service (Catalogue 
No. 57-203 — 70¢) 

— this report is based on rate schedules supplied by the power companies 
and municipalities responsible for the distribution of electrical energy in 
the cities and towns covered in an annual survey. Monthly bills are com- 
puted to show the revenue according to the distributors from the sale of 
definite quantities of electricity used for specific purposes. 
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Detailed Energy Supply and Demand in Canada (Catalogue No. 57-207 — $1.05) 
$1.05) 

— Energy balance sheets in both natural units and B.T.U.’s for 16 fuel types 
by region. Each balance sheet shows data on production, imports, exports, 
interregional movements, conversion. from one energy form to another, 
and consumption by 10 consuming sectors. 


The following publications are available at Canadian Government Bookstores, 
or from OECD Publications Office, 2 rue André-Pascal, 75 Paris 16e, France. 


Organization for Economic Cooperation and Development, Survey by the Energy 
Division, Annual Survey of Electric Power Equipment, Situation and Prospects 
($4.50 U.S.) 
— this report combines the results of two studies carried out by the OECD: 
a) survey of the Energy Division in the development of capital equipment 
in the electricity supply industry and its technical characteristics (Part One) 
b) survey of the Special Committee for Machinery on the trends of deliv- 
eries, orders on hand and production capacity of European manufacturers 
of heavy equipment for power stations (Part Two) 


These two complementary surveys show the situation as of January 1st and 
give an indication of trends for the next five years. 


Organization for Economic Cooperation and Development, Energy Division, The 
Electricity Supply Industry ($3.40 U.S.) 
— this annual report makes a general review of the electricity supply industry 
in OECD countries in the last two years and provides an outlook for the 
following five years. 


Organization for Economic Cooperation and Development, Economic Statistics and 
National Accounts Division, Statistics of Energy ($4.00 U.S.) 
— this report presents annually a set of basic statistics on production, trade 
consumption, etc. for each source of energy, following a standard pattern 
so that they are presented in consolidated and comparable form. 


In addition, more detailed information on individual foreign countries can be 


obtained by contacting individual electric utilities or government agencies in each 
country. 
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BIBLIOGRAPHIE DE PUBLICATIONS CHOISIES RELATIVES A 
L’ENERGIE ELECTRIQUE 


Les lecteurs désireux d’obtenir des données statistiques additionnelles peuvent de- 
mander les publications suivantes, en anglais et en francais, préparées par la Division 
des industries manufacturiéres et primaires de Statistique Canada. Les commandes, 
accompagnées du paiement en monnaie canadienne, doivent étre adressées a 
Statistique Canada, Ottawa, Ontario, Canada, K1A OT6. 


Statistique de l’énergie électrique. Volume I. — Enquéte annuelle sur la puissance 
maximale et sur la charge des réseaux (n° de catalogue 57-204 — $1.05) 

— ce rapport présente les résultats de l’enquéte annuelle sur la puissance 
maximale et sur la charge des réseaux et traite de tous les producteurs 
d’énergie électrique du Canada qui produisent ou produiront 20 millions 
de kWh ou plus par année au cours de la période de prévision. 


Statistique de l’énergie électrique. Volume II. — Statistiques annuelles (n° de cata- 
logue 57-202 — $1.40) 

— ce rapport comprend diverses données statistiques annuelles relatives aux 
services d’électricité et aux établissements industriels, dont la puissance 
installée, la production, l’approvisionnement et utilisation, le nombre 
d’abonnés, les revenus, les ventes, les transports d’énergie, les services aux 
résidences et aux fermes ainsi que les réseaux de transport. Sont également 
incluses, pour les services d’électricité, les données statistiques relatives aux 
combustibles, aux employés, aux traitements et salaires, aux actifs et passifs, 
aux comptes de revenu, aux impots et aux frais d’établissement et d’entretien. 


Statistique de l’énergie électrique. Volume III. — Inventaire des moteurs primaires 
et des génératrices électriques (n° de catalogue 57-206 — $2.10) 
— ce rapport présente une énumération annuelle détaillée des moteurs pri- 
maires et des génératrices électriques de plus de 500 kW. 


Statistique de l’énergie électrique. Mensuel (n° de catalogue 57-001 — 30c. par 
copie) 
— ce rapport mensuel présente les statistiques préliminaires relatives a l’éner- 
gie électrique. 


Factures d’électricité pour les services domestique, commercial et a la petite indus- 
trie (n° de catalogue 57-203 — 70c.) 

— ce rapport est fondé sur des échelles de tarifs fournies par les producteurs 
d’électricité et les municipalités responsables de la distribution de l’énergie 
électrique dans les grandes villes et les municipalités qui font Pobjet d’une 
enquéte annuelle. Les factures mensuelles sont calculées de fagon a mon- 
trer le revenu retiré, selon les distributeurs, de la vente de quantités definies 
d’électricité utilisées a des fins précises. 
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Disponibilité et écoulement d’énergie au Canada (n° de catalogue 57-207 — $1.05) 

— Bilans énergétiques en unités naturelles et en B.T.U. pour 16 combustibles 

différents. Chaque bilan fournit des données sur la production, les importa- 

tions, les exportations, les transferts d’énergie d’une région a lautre, la 

conversion d’une forme d’énergie 4 une autre et la consommation selon 10 
secteurs de consommation. 


Les publications suivantes sont en vente aux Librairies du gouvernement du 
Canada ou au Bureau des publications de 'OCDE, 2, rue André-Pascal, 75 Paris 
16°, France. 


Organisation de coopération et de développement économiques, Enquéte de la 
Division de l’énergie, Enquéte annuelle sur l’équipement électrique. Situation et 
perspective ($4.50 E.-U.) 
— ce rapport combine les résultats de deux études exécutées par OCDE, 
soit: 
a) une enquéte de la Division de l’énergie sur le développement de l’équi- 
pement lourd et de ses caractéristiques techniques dans l’industrie du maté- 
riel électrique (Partie I) 
b) une enquéte de la Commission spéciale du matériel sur les tendances 
des ventes, des commandes en main et de la capacité de production des 
fabricants européens de matériel lourd de centrales (Partie II). 


Ces deux enquétes complémentaires présentent la situation au 1* janvier et 
donnent une indication des tendances pour les cing prochaines années. 


Organisation de coopération et de développement économiques, Division de I’éner- 
gie, L’industrie de U’électricité ($3.40 E.-U.) 
— ce rapport annuel présente une revue générale de l’industrie de l’électricité 
dans les pays de 1OCDE au cours des deux derniéres années et une 
perspective des cinq prochaines années. 


Organisation de coopération et de développement économiques, Division de la sta- 
tistique économique et des comptes nationaux, Statistique de l’énergie ($4 E.-U.) 
—- ce rapport présente annuellement un ensemble de statistiques fondamenta- 
les sur la production, le commerce, la consommation, etc., de chaque 
source d’énergie en suivant une ordonnance normalisée présentant une 
forme unifiée et comparable. 


Il est en outre possible d’obtenir des renseignements plus détaillés sur des pays 


étrangers en s’adressant aux services d’électricité, aux organisations et aux organis- 
mes gouvernementaux de chaque pays. 
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JEVELOPMENTS IN 1977 


SAPACITY AND PRODUCTION 


Preliminary figures for net additions to 
enerating capacity during 1977 year totalled 
821MW and raised the total installed 
enerating capacity by 5.8% to 70,217MW. 
he 1976 preliminary total capacity figure 
hown in this publication last year has been 
evised downward by 1,692MW to 66,395MW. 
he major reasons for this change are: two 
nits (1,148 MW) in Ontario were double 
ounted; two units (546MW) in Alberta were 
hown to come into service in 1976, but they 
fere actually put into service in 1977. The 
evised capacity figures for 1976 are shown in 
etail in Table A5. 


(Tables with the letter "A" before the 
umber are found in the Annex.) 


The capacity additions during on? 
onsisted of 865MW hydro, 1,356MW of 
onventional thermal and 1,600MW _ nuclear. 
able 1 lists installed capacity by province at 
yecember 31, 1977, and proposed capacity 
xPansions. 


Historical installed capacity (shown 
raphically in Figure 1) and energy consumption 
ire included in Table Al. 


Total production increased in 1977 by 7.9% 
0 316,549 GWh. Part of the increase resulted 
rom the 5.4% growth in Canadian consumption 
nd the balance was from increased exports. 
Figure 2 illustrates installed capacity and 
roduction by principal fuel type by province 
or 1977 and Figures 3 and 4 show regional 
apacity and production relative to the 
canadian total and Canadian electric power 
upply by principal fuel type respectively.) 
‘ables A2 to A5 provide detailed information 
nN demand, provincial production, capacity and 
‘Xports. 


Across the country, changes in production 
anged from an increase of 23.4% in New 
runswick (resulting largely from the bringing 
nto service the third and last oil-fired 
eneration unit at Coleson Cove) to a 
eduction of 10.6% in Manitoba. Hydro 


PROGRES ACCOMPLIS EN 1977 


CAPACITE ET PRODUCTION 


Diaprés les données préliminaires, des 
additions nettes de 3821 MW en 1977 ont 
porté la capacité de production installée totale 
a 70217 MW, soit une augmentation de 5,8 %. 
Le résultat  préliminaire donné dans la 
publication de 1976 a été abaissé a 66395 MW 
(réduction de 1692 MW), principalement pour 
les raisons suivantes: (1) deux unités de 1 148 
MW en Ontario ont été comptées en double, (2) 
deux unités de 546 MW en Alberta ont été 
présentées comme devant entrer en service en 
1976, alors qu'elles l'ont été en 1977. Le 
tableau A5 indique en détail les nouvelles 
données de 1976. 


(Les tableaux dont les numéros_ sont 
precedes de la lettre A figurent en appendice) 


Les additions de capacité en 1977 se sont 
réparties comme suit: 865 MW _ pour les 
centrales hydro-électriques, 1356 MW pour les 
centrales thermiques classiques et 1600 MW 
pour les centrales nucléaires. Le tableau | 
indique la capacité de production ‘installée par 
province au 31 décembre 1977, et les projets 
d'expansion. 


Le tableau Al présente des données sur 
l'évolution de la capacité installée (présentées 
sous forme de graphique a la figure 1) et sur 
la consommation d'énergie. 


En 1977, la production totale est passée a 
316549 GWh, soit une augmentation de 7,9% 
provenant en partie de la hausse de 5,4% de 
la consommation canadienne et, pour le reste, 
de l'accroissement des exportations. (La figure 
2 indique la capacité installée et la production 
par principal type de combustible, par province 
en 1977, tandis que les figures 3 et 4 montrent 
respectivement la capacité et la production par 
région en regard de l'ensemble du Canada, et 
l'approvisionnement d'énergie  electrique du 
Canada par principal type de combustible.) 
Les tableaux A2 a AD fournissent des 
renseignements précis sur la demande, la 
production des provinces, la capacite et és 
exportations. 


Figure 1 
1915-1977 


Historical Installed Capacity, 


Figure 1 


Historique de la capacité 
installée, 1915-1977 
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Table 1 Installed and Proposed 


Generating Capacity (MW) 


Tableau 1 


Capacité de production 
installée et projetee (MW) 


ee a ee ee 


Hydro Nuclear Conventional Thermal Total ine Pt 

Hydro-électrique Nucléaire Thermique classique Total % du total ; 
Newfoundland 6376 - 596 6972 10 Terre-Neuve j 
Prince Edward Island = - 118 118 -* Tle-du-Prince Edouard : 
Nova Scotia 160 - 1,370 1,530 2 Nouvelle-Ecosse z 
New Brunswick 680 - 1,668 2,348 3 Nouveau-Brunswick ¥ 
Quebec 15,025 266 892 16,183 23 Québec 
Ontario 7,062 4,800 12,027 23,888 34 Ontario 
Manitoba 2,699 = 489 3,188 5 Manitoba ? 
Saskatchewan 567 - 1,545 Ballz 3 Saskatchewan 
Alberta 718 - 3,789 4,507 6 Alberta 
British Columbia 6,961 - 1,743 8,704 12 Colombie-Britannique 
Yukon 58 . 44 103 * Yukon ¢ 
Northwest Territories 47 5 115 163 -* Territories du Nord-Ouest 
Plants Not Listed Installations sans précision x 

By Province - - 403 403 1 de la province 


“Net Additions 
During 19770) 865 1,600 


1,356 3,821 : de 1977 

Planned Additions Additions projetée au cours 
During 1978 1,564 - 1,918 3,482 - de 1978 

Planned Additions Additions projetées de 1979 
1979-1987%** 15,565 10,820 6,096 32,480 - a 1987** 


-* Less than 0.5% ** 
Moins de 0.5% 
Q) Preliminary Data. 


Additions se au cours 


Données préliminaires 


fable 1 (continued, MW) 


Steam Gas 
Conventional (1) Nuclear Turbine 
Vapeur Turbine 
Classique (1) Nucléaire a gaz 
Newfoundland 355 - 170 
Prince Edward Island 71 S 4] 
Nova Scotia 1164 - 205 
New Brunswick 1640 - 23 
Quebec 656 266 161 
Ontario 11566 4800 451 
Manitoba 447 - 24 
Saskatchewan 1378 - 147 
Alberta 3532 - 211 
British Columbia 1319 - 296 
Northwest Territories H - 2 
Plants Not Listed 


By Province 235 - 127 


Net Additions 
During 1977(2) 1174 1600 171 


Planned Additions 
During 1978 1756 - 137 


Planned Additions 
1979-1987** 5798 10820 298 


Tableau 1 (suite, MW) 


Internal Total 
Combustion Thermal 
Combustion Production 


Interne Totale Thermique 


72 596 Terre-Neuve 
7 118 Tle-du-Prince-Edouard 
1 1370 Nouvelle-Ecosse 
5 1668 Nouveau-Brunswick 
76 1158 Québec 
10 16827 Ontario 
18 489 Manitoba 
20 1545 Saskatchewan 
46 3789 Alberta 
128 1743 Colombie-Britannique 
Ww sla) Yukon 
Territoires du Nord-Ouest 
Installations sans précision 
4] 403 de la province 


~ Total au Canada au 
31 décembre 1977(2) 


Pourcentage de la puissance totale, 
| din k977. : 


Additions co au cours 
il 2956 de 1977(2 


Additions projetées au cours 
26 1918 de 1978 


Additions projetées 


- 16916 de 1979 a 1987** 


x These figures do not necessarily include all additions for this period; totals may not correspond to the sum of the 


elements due to rounding. 


Ces chiffres ne comprennent pas nécessairement toutes les additions de la période; les totaux 
peuvent ne pas correspondre a la somme des éléments a cause de l'arrondissement des nombres. 


(1) Details provided in Table A3 
Ces donnéesse trouvent au Tableau A3 


(2) Preliminary Data. 
Données preliminaires. 


Production in Manitoba was 12.5% below that 
of 1976 owing to low water flow conditions. 
Hydro output was also down in Alberta (-22%) 
and Saskatchewan (-14.6%) but these declines 
were offset by increases in thermal generation. 


Total production of electricity in Canada 
was derived from hydro, thermal and nuclear 
generation in proportions of 69.6%, 22.6% and 
7.8% respectively. The hydro component 
declined from 73.6% in 1976 largely as a result 
of lower water flows in Ontario, New 
Brunswick and the three prairie provinces. 
Nuclear production increased by 52% over the 
Previous year and provided nearly 25% of the 
total generation in Ontario. 


Le niveau de production a fluctué partout 
au pays: le Nouveau-Brunswick a_ enregistre 
une hausse de 23,4% (surtout en raison de la 
mise en service du troisiéme et dernier groupe 
de la centrale thermique au pétrole de Coleson 
Cove), tandis que la production a diminue de 
10,6% au Manitoba. Dans cette derniere 
province, la production d'origine hydro- 
électrique a été de 12,5% inférieure a celle de 
l'année précédente en raison du faible niveau 
dés eaux. La production des centrales 
hydrauliques de l'Alberta et de la Saskatchewan 
a diminué respectivement de 22% et 14,6 %, 
mais des accroissements de la production des 
centrales thermiques ont compense ces baisses. 


Les centrales hydro-électriques, thermiques 
et nucléaires ont fourni respectivement 67,6 % 
22,600.0 etuin753 %- desade production totale 
d'électricité du Canada. La production 
hydro-électrique de 73,6% de 1976 a accuse 


Figure 2 Installed Capacity and Figure 2 Capacité installée et 
Electrical Energy Production production d‘énergie 
by Principal Fuel Type, 1977 électrique par type de 
combustible, en 1977 
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INSTALLED GENERATING CAPACITY 
CAPACITE INSTALLEE DE PRODUCTION 


CONSUMPTION TRENDS 


Canadian electricity consumption increased 
by 5.4% in 1977 to 299.4TWh, compared to 7.1% 
in 1976 and the 1960-1975 rate of 6.1%. The 
1977 rate of consumption increase was below 
both the long run average and that of 1976, 
reflecting the correlation between electricity 
consumption and economic activity. Real gross 
national product increased by about 2.6% in 
1977 compared to 4.9% in 1976. The Canadian 
economy has not been operating at capacity 
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une baisse dont la cause est surtout attribuée 
au faible niveau) des eaux en Ontario, at 
Nouveau-Brunswick et dans les trois provinces 
des Prairies. Les centrales nucléaires, dont le 
production a augmenté de 52% _Par rapport i 
l'année précédente, ont fourni prés de 25% de 
la production totale de |'Ontario. } 


TENDANCES DE LA CONSOMMATIOI 


Au Canada, la consommation d'électricité i 
augmente de 5,4% en 1977, pour ainsi passer » 
299,4 TWh par rapport a un accroissement de 
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igure 3 Regional Capacity and 
Production Relative to— 
Canadian Total 
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Figure 3. Capacité et production 
régionales par rapport au 


total canadien 


PRODUCTION 


Includes Yukon and Northwest Territories. 


La Colombie-Britannique comprend le Yukon et les Territoires du Nord-Ouest. 


Figure 4 Canadian Electric Power 
Supply by Principal Fuel 
Type, 1976* 
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Figure 4 Approvisionnement canadien 
d’‘énergie électrique par 
Principal type de 
combustible, 1976 * 
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* Preliminary data 


Données préliminaires. 


Figure 5 Electricity Consumption 


Figure 5 Consommation d’électricité 
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Table 2 Electricity Consumption 


YEARS / ANNEES 


P: Preliminary / Préliminaire 


Sources: Statistics Canada Publications 13-531 and 11-505; Canadian Energy Prospects, 
(Royal Commission on Canada‘s Economic Prospects) John Davis, 1957, P. 325. 


Statistique Canada, Publications 13-531 et 11-505: Canadian Energy Prospects, 
Royal Commission on Canada’s Economic Prospects, John Davis, 1957, p. 325. 


Tableau2 Consommation d‘énergie 


by Sector électrique par secteur 
1960 1965 1970 1975 1977* 
Residential % 21 23 24 26 27 Secteur résidentiel 
Commercial % 13} 18 24 28 3) Secteur commercial 
Industrial % _66 ee? Bod 46 42 Secteur industriel 
TOTAL % 100 100 100 100 100 TOTAL 
Source: Statistics Canada Publication 57-202. Preliminary Data 


Publication 57-202 Statistique Canada 


Données préliminaires 


for the past few years, and it is not expected 
to be for at least the next couple of years. 
Annual increases in electricity consumption are 
not expected to return towards the long range 
trend until the economy begins operating closer 
to its capacity. 


Figure 5 indicates the close correlation 
between electricity consumption and_ real 
GNP. Since the turbulent period leading up to 
and during the Second World War, a steadily 
increasing amount of electricity has been used 
per dollar of real GNP. 


Industrial consumption grew by 11% in 
1977, a considerable increase from changes in 
1976 (2.0%) and 1975 (-11.4%). Commercial 
sector consumption increased by only 0.6%, 
much lower than the 12.7% increase of 1976. 
In the residential sector, consumption increased 
by 3.1%, less than half the 7.8% increase in 
1976. 


The proportion of consumption among the 
several markets (after deducting losses) and the 
change over time is shown in Table 2. The 
declining portion of the _ industrial sector 
reflects the declining prominence of electricity 
intensive industries such as aluminum and pulp 
and paper. 


Total consumption of electricity was 
divided about one third in each of Ontario and 
Quebec, 13% in British Columbia, 5.8% _ in 
Alberta, between 2% and 4% in each of Nova 
Scotia, New Brunswick, Manitoba and 
Saskatchewan and the remainder in _ Prince 
Edward Island, the Yukon and the Northwest 
Territories. 


OTHER DEVELOPMENTS 


Agreement in principle was achieved during 
1977 between the provinces of Prince Edward 
Island, Nova Scotia and New Brunswick and the 
federal government for the establishment of a 
Maritime Energy Corporation. This agreement 
was reached following the completion of a 
comprehensive feasibility study. It is 
anticipated that the undertakings of the 
Corporation will include: additional major 
generation and transmission projects in the 
Maritimes; a system dispatch centre; system 
Planning; and further studies of the feasibility 
of developing tidal power. The Corporation is 
expected to foster significant improvements in 
the economic efficiency of supplying electricity 
in the Maritimes mainly by’ enabling’ the 
Maritime utilities to undertake projects of 
larger scale than they would individually or 
collectively be able to finance. The 
Corporation also will provide a vehicle through 
which the economies of integrated planning and 
dispatch may be fully realized. 


7,1% en 1976 et de 6,1% entre 1960 et 1975. 
Le taux d'augmentation de la consommation a 
donc été inférieur 4 la moyenne a long terme 
et au niveau de 1976, offrant ainsi un exemple 
concret de la corrélation qui existe entre la 
consommation d'électricité et l'activité 
economique. Le produit national brut réel a 
augmente d'environ 2,6% en 1977, par rapport 
a 4,9% en 1976. Le secteur économique du 
Canada n'a pas donné son plein rendement au 
cours des derniéres années et il semble qu'il ne 
doive pas le rejoindre avant au moins deux 
ans. La croissance annuelle de la consomma- 
tion d'électricité ne s'orientera _ probable- 
ment pas vers les tendances qu'elle a connues 
pendant nombre d'années, tant que !'économie 
ne se rapprochera pas d'un rendement optimal. 


La figure 5 démontre l'étroite relation 
entre la consommation d'électricité et le PNB 
réel. Depuis la période trouble survenue avant 
et pendant la Seconde Guerre mondiale, la 
consommation di'électricité par dollar de PNB 
réel a augmenté de fagon soutenue. 


En 1977, la consommation industrielle a 
augmenté de 11%, ce qui représente une 
hausse considérable par rapport a 1976 (2%) et 
1975 (-11,4%). Dans le secteur commercial, la 
hausse n'a atteint que 0,6% comparativement a 
12,7% en 1976. Le secteur résidentiel a accru 
sa consommation de 3,1%, soit moins de la 
moitié du taux de 1976 (7,8%). 


Le tableau 2 “indique’ la part de 
consommation de plusieurs marchés (apres 
déduction des pertes) et les modifications 
enregistrées au cours des _ années. La 
diminution de la part du secteur industriel 
démontre bien que les industries a _ forte 
consommation d'électricité, comme celles de 
l'aluminium et des pates et papiers, jouent un 
r6le moins important. 


La consommation totale d'électricité s'est 
répartie comme suit: 
un tiers au Québec et autant en Ontario, 13% 
en Colombie-Britannique, 5,8% en Alberta, de 
2% a 4% dans chacune des provinces de la 
Nouvelle-Ecosse, du Nouveau-Brunswick, du 
Manitoba et de la Saskatchewan, et le reste 
dans I'Tle-du-Prince-Edouard, le Yukon et les 
Territoires du Nord-Ouest. 


AUTRES PROJETS 


L'I le-du-Prince-Edouard, la Nouvelle- 
Ecosse, le Nouveau-Brunswick et le 
gouvernement fédéral ont conclu en [Beware ablats 
entente de principe en vue de la creation d'une 
Société d'énergie des Maritimes. L'entente a 
été conclue a la suite de l'achévement d'une 
étude détaillée de faisabilité. Il est prevu que 


Another significant development during the 
year was the commissioning of a submarine 
cable between New Brunswick and _ Prince 
Edward Island. By year end the cable was 
supplying up to half of the power requirements 
of Prince Edward Island. Additional details of 
the cable are contained in the Prince Edward 
Island portion of the Provincial Highlights 
section and in the section on imports and 
exports. 


la Société  s'occupera, entre autres, de 
l'exécution d'importants projets supplémentaires 
de production et de transport dans les 
Maritimes, de la création d'un centre de 
distribution, de la planification du réseau, et 
effectuera d'autres études sur la possibilité de 
mettre en valeur l'énergie marémotrice. La 
mise en place de cette Société entrafnera sans 
doute une grande amélioration du rendement 
économique de la distribution d'électricité dans 
les Maritimes, notamment en permettant aux 
services publics de la région d'entreprendre des 
projets de plus grande envergure que ceux 
quiils seraient en mesure de financer seuls ou 
collectivement. De plus, la Société assurera 
l'efficacité économique de l'intégration des 
services de planification et de distribution. 


La mise en service d'un cable sous-marin 
entre lems Nouveau-Brunswick et 
I'Tle-du-Prince-Edouard constitue une autre 
réalisation importante de la dernire année. 
Vers la fin de 1977, le cable permettait de 
repondre a la moitié des besoins énergétiques 
de I'fle. Di'autres détails sur le cCAble sont 
fournis dans la partie "Revue par province" 
(I'Ile-du-Prince-Edouard) et dans la partie 
réservée aux importations et exportations. 


| 
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PROVINCIAL HIGHLIGHTS 


NEWFOUNDLAND AND LABRADOR 


Capacity additions in 1977 were 154 MW 
from the seventh unit at the Baie d'Espoir 
hydro development and a 54 MW gas turbine at 
the Hardwoods sub-station near St. John's. The 
increased total capacity at Baie d'Espoir is 613 
MW. Future capacity additions committed are 
a 150 MW unit at the Holyrood thermal plant 
for 1979, and a 75 MW new hydro development 
at Hind's Lake on the Island, scheduled for 
service in 1980. 


During the year, Newfoundland and 
Labrador Hydro purchased 115 kilometres of 
138 kV line between Deer Lake and Springdale 
from Bowater Power Company. There was no 
new major transmission construction in 1977. 
However, construction will begin in 1978 on 27 
Kilometres of 230 kV line from Holyrood to 
Hardwoods sub-station, 72 kilometres of 138 kV 
line from Deer Lake to Rocky Harbour, and 14 
Kilometres of 138 kV line from Howley to 
Hind's Lake. 


Newfoundland Light and Power purchased 
certain of Bowater Power Company's 
transmission, distribution and sub-station assets 
and began supplying consumers served by these 
facilities. The acquisition of these assets has 
resulted in a number of new _ interconnection 
Deints with Newfoundland Hydro. 


REVUE PAR PROVINCE 


TERRE-NEUVE ET LABRADOR 


En 1977, les additions a la capacité de 
production comprenaient la mise en production 
d'un septi¢me groupe hydro-électrique de 154 
MW a la baie d'Espoir et d'une turbine a gaz de 
54 MW 4 la sous-centrale de Hardwoods prés de 
St-Jean. La capacité. de production totale de 
la baie d'Espoir est ainsi portée a 613 MW. 
Les prochaines additions projetées comprennent 
un groupe de 150 MW a la centrale thermique 
de Holyrood en 1979 et un nouveau groupe 
hydro-electrique de 75MW a _ Hind's Lake 
(Terre-Neuve) dont la mise en _ service est 
prévue pour 1980. 


Au cours de l'année, la Newfoundland and 
Labrador Hydro a acheté de la Bowater Power 
Company une ligne de transport de 138 kV (115 
kilometres) reliant Deer Lake et Springdale. 
Aucun nouveau projet de construction de lignes 
de transport important n'a eu lieu, en 1977. 
Cependant, on commencera en 1978 
l'installation d'une ligne de 230 kV (27 
kilométres) pour relier Deer Lake Aa la 
sous-centrale de Hardwoods, d'une autre de 138 
kV (72 kilométres) entre Deer Lake et Rocky 
Harbour et d'une derniére de 138kV (14 
kilométres) entre Howley et Hind's Lake. 


La Newfoundland Light and Power a 
acheté une certaine partie de l'actif de la 
Bowater Power Company dans les domaines du 
transport, de la distribution et de |'exploitation 
de sous-centrales et a  commencé a 
approvisionner les consommateurs desservis par 
ces installations. Liachat de cet actif a 
permis d'obtenir un certain nombre de nouveaux 
points d'interconnexion avec la Newfoundland 
Hydro. 


Newfoundland and Labrador Hydro's new 
powerhouse at Bate D'Espotr, whtch houses 
the seventh (L50MW) untt. 


Nouvelle centrale de la Newfoundland and 
Labrador Hydro @ Bate D'Espotr contenant 
le septtéme groupe (lS0MW), 


Nearly all of Newfoundland's electrical energy 
consumption (94%) was supplied by hydro, a 
small amount by combustion turbines and the 
remainder by oil-fired thermal generation. 
Churchill Falls production was 3.5% greater 
than last year at 35.7TWh. 1977 was the 
wettest year of the last 28 in the province, 
resulting in a 17% increase in generation over 
a normal year by the Baie d'Espoir plant. 


Energy consumption in Newfoundland grew 
by 7.3% to 5.0TWh. Newfoundland Light and 
Power sales increased by 6.5% versus 11.2% in 
1976. The main cause of the reduced rate of 
increase was a lower increase in_ residential 
sales. 


Newfoundland and Labrador Hydro came 
under the jurisdiction of the province's Public 
Utilities» Board Stine sl 974011 othe Boards amnakes 
recommendations to the Newfoundland Cabinet, 
which decides whether to implement the 
Board's recommendations. 


Newfoundland Light and Power Company's 
newest mobile substation whitch ts used 

to facilitate repairs and maintenance 

to various substations without dtsruption 
of services. 
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Presque tous les besoins en électricité de 
Terre-Neuve (94%) ont été comblés par la 
production des centrales hydro-électriques, une 
petite quantité par des turbines a combustion 
et le reste par des centrales thermiques au 
pétrole. La production de 35,7 TWh de 
Churchill Falls surpasse de 3,5% celle dé 
l'année précédente. -Etant donné que les pluies 
ont été plus abondantes dans la province en 
1977 qu'au cours des 28 derniéres années, la 
production de la centrale de la baie d'Espoir a 
dépassée de 17% celle d'une année normale. 


La consommation énergétique de Terre- 
Neuve a atteint 5.0 TWh, soit une augmentation 
der °7 {3 %. Les ventes de la Newfoundlanc 
Light and Power ont enregistre une 
augmentation de 6,5%, en regard de 11,2 
ens 1 976% La principale cause de cet@® 
réduction du taux de croissance réside dans le 
baisse du  pourcentage d'augmentation des 
ventes résidentielles. 


En 1977, la Newfoundland and _ Labrador 
Hydro a été placée sous la tutelle de l'Office 
des services publics de la province. L'Officé 
présente des recommendations au conseil des 
ministres de Terre-Neuve, lequel décide alors 
s'il doit ou non les mettre en application. 


Nouvelle sous-statton mobile de la 
Newfoundland Light and Power, permettant 
d'effectuer des réparations ou de procéder 
a@ L'entretien des sous-stattons sans 
interrompre le service. 


Be: 


>RINCE EDWARD ISLAND 


Peak power demand in 1977 was less than 
‘% above that of 1976. Energy sales increased 
yy 1.6%, the composite of a 2.1% growth of 
esidential sales and 0.5% increase in 


on-residential sales. These figures are 
ignificantly below the growth experienced in 
he previous year. They may reflect 


onservation efforts and the fact that Prince 
-dward Island's electrical rates are, in general, 
he highest in Canada (apart from _ smaller 
solated communities in the northern 
erritories). 


There was no expansion of generating 
apacity in Prince Edward Island. As indicated 
arlier, the major facility addition was the 
stallation of two 21.5 kilometre, 138 kV, 
-phase submarine cables across the 
forthumberland Strait to interconnect the 
sland with the New Brunswick Power system. 
he cable installation included: terminating 
tations at each shore; sub-station facilities on 
he Island and the New Brunswick mainland; 
nd 51 kilometres of 138 kV overhead line to 
onnect the mainland terminal to New 
runswick Power's Memramcook — sub-station. 
he federal government provided funding for 
5% of the 836 million cost of the project: 
18 million in the form of a grant and $9 
iillion as a loan. 


There were no major additions to Prince 
dward Island's transmission network but the 
perating voltage of two sections was upgraded 
rom 69 kV to 138 kV. Construction of a new 
38 kV line from the cable terminal sub-station 
> Charlottetown is being planned for service 
1 1980. 


IOVA SCOTIA 


There was no expansion to the Nova 
cotian production system during the year, but 
onstruction work was near completion on the 
90 MW (two 100 MW units) Wreck Cove hydro 
roject. This plant, designed for peaking use, 
, scheduled for completion in 1978. 
onstruction work continued on the Lingan coal 
red thermal plant. The first 150 MW unit of 
Vis station is scheduled for service in 1979, 
ith a second unit of the same size for the 
Slowing year. The station is designed for 
iture additional capacity of 300 MW depending 
Nn adequacy of coal supplies. 


Work is underway on the construction of a 
45/230 kV terminal station at Onslow, and the 
Prating of the associated transmission line to 
rm a third interconnection with the New 
tunswick system. It is expected that the line 


iLE-DU-PRINCE-EDOUARD 


En 1977, la demande de pointe a augmenté 
de moins de 1% par rapport a 1976. Les 
ventes d'énergie se sont accrues de 1,6% en 
raison d'une augmentation de 2,1% des ventes 
residentielles et de 0,5% dans les autres 
secteurs. Ces données, fortement inférieures a 
celles des années précédentes, résultent des 
efforts déployés dans le domaine des économies 
d'énergie et du fait que les taux de 
I'{le-du-Prince-Edouard sont habituellement les 
plus élevés au Canada @ part les plus petites 
collectivités des territoires nordiques). 


La capacité de production de l'ile n'a pas 
augmente. Ainsi que précédemment indiqué, la 
principale addition a consisté en |l'installation, 
dans le détroit de Northumberland, de deux 
cables sous-marins triphasés de 138 kV (21,5 
kilometres), pour servir d'interconnexion entre 
I'fle et le réseau de la New Brunswick Power. 
L'installation comprend des stations terminales 
de chaque cété du détroit, des sous-centrales 
sur I'fle et au Nouveau-Brunswick, une ligne 
aérienne de 138 kV (51 kilométres) pour relier 
la station terminale du Nouveau-Brunswick a la 
sous-centrale de la New Brunswick Power a 
Memramcook. Le gouvernement fédéral a 
finance 75% de ce projet de 36 millions de 
dollars en versant- 18 millions sous forme de 
subvention et 9 millions sous forme de prét. 


Le réseau de transport de I'fle-du- 
Prince-Edouard n'a pas fait l'objet de grandes 
additions mais la tension de deux sections de 
ligne a été portée de 69 a 138kV. La nouvelle 
ligne de 138 kV, actuellement en cours de 
construction entre la sous-centrale d'arrivée du 
cable et Charlottetown, devrait entrer en 
service en 1980. 


NOUVELLE-ECOSSE 


Aucune addition n'a été faite au réseau de 
production de la Nouvelle-Ecosse au cours de 
l'année; par contre les travaux de construction 
du projet hydro-électrique de 200 MW (deux 
groupes de 100MW) a Wreck Cove achevaient. 
Cette centrale, congue pour répondre aia 
demande de pointe, devrait é6tre terminee en 
1978. La construction de la _. centrale 
thermique au charbon de Lingan se _ poursuit. 
Son premier groupe de 150MW devrait entrer 
en service en 1979, et le deuxieéme de la méme 
puissance au cours de l'année suivante. Cette 
centrale est construite en prévision de futures 
additions de capacité de 300MW, selon la 
disponibilité des approvisionnements en charbon. 


On  construit actuellement une station 
terminale de 345/230 kV a Onslow, et on ekve 
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and terminal station will be in service at the 
34U5°kV- level®in -1979- “This' 345" kV “circuit, an 
conjunction with the two existing 138 kV 
transmission lines, will increase the capacity of 
the interconnection by some 400 MW. 


Electrical energy consumption in the 
province increased only slightly (1.5%) during 
the year. About 86% of electricity produced 
in Nova Scotia was from conventional 
thermal. 


NEW BRUNSWICK 


The third, (and last), 335 MW _ generating 
unit was installed at the Coleson Cove plant 
during the year. Of the 1,005 MW _ station 
capacity, 400 MW are committed for export to 
New England for a decade from 1976. 


The New Brunswick — Electric Power 
Commission is proceeding with a _ generation 
expansion program that will raise the installed 
generating capacity in 1980 by 1,050 MW, an 
increase of almost 50% over the 1977 level of 
2,140 MW. Additions will include hydro, oil 
and coal fired thermal plus nuclear 
generation. The Mactaquac hydro station on 
the Saint John River will be increased by 220 
MW to total 638 MW with the installation of 
the fifth and sixth units in 1979. The capacity 
of the Dalhousie thermal station will be 
increased to 300 MW by the installation, in 
1979, of a 200 MW unit with the capability of 
burning oil or coal (the latter from the 
redeveloped Minto fields). The first nuclear 
power station in the Maritime region is under 
construction at Point Lepreau, (west of Saint 
John on the north shore of the Bay of Fundy). 
Initial operation of the first 630 MW CANDU 
unit is scheduled for 1980. Provision is being 
made for the future addition of a second unit, 
as it is recognized that nuclear generation can 
reduce the region's dependence upon high-cost 
fossil fuels for electricity production, and is 
the region's lowest cost source of base load 
electricity. 


Planning is well underway for’ the 
reinforcement of the provincial transmission 
system. The existing system will eventually 
have an overlay at 345 kV for reinforcement 
of major north-south transmission, and. will 
connect the nuclear station in southwestern 
New Brunswick with load centres. The first 
stage of this planned expansion is a 345 kV 
transmission line between Coleson Cove and 
Salisbury servicing the Moncton load centre. 
Salisbury is also the termination point for the 
reinforced Nova Scotia/New Brunswick 
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la tension de la ligne de transport connexe ef 
vue de constituer une troisieme interconnexiot 
avec le réseau du Nouveau-Brunswick. Cette 
ligne et la station terminale devraien 
fonctionner sous 345kV en 1979. Conjugué au: 
deux lignes de 138kV déja en place, ce circui 
de 345kV augmentera la  capacité de 
l'interconnexion d'environ 400MW. 


La consommation d'énergie électrique de | 
province n'a que légerement augmenté au cour 
de l'année (1,5%). Environ 86% de !'électri 
cité produite en Nouvelle- Ecosse provenait d 
centrales thermiques classiques. 


NOUVEAU-BRUNSWICK 


Le troisibme et dernier groupe électrogen 
de 335 MW a été mis en place a la centrale d 
Coleson Cove au cours de l'année. Des 100 
MW qui représentent la capacité de productio 
de la centrale, 400MW font l'objet diu 
engagement d'exportation de dix ans vers | 
Nouvelle-Angleterre, a compter de 1976. 


La New Brunswick Electric Pow 
Commission exécute actuellement 
programme d'expansion dans le but d'augment 
de 1050 MW _ la _ capacité de _ productio 
installée en 1980, soit un accroissement 
presque 50% par rapport aux 2140 MW 
Ne ie a Les additions comprendront d 
centrales hydro-électriques, des central 
thermiques au pétrole et au charbon, ainsi qu 
des centrales nucléaires. En 1979, l'installati 
des cinquiéme et sixiéme groupes a la centra 
hydro-électrique de Mactaquac, sur la rivie 
Saint-Jean, viendra ajouter 220 MW et porte 
ainsi la capacité totale 4 638MW. La capacit 
de la centrale thermique de Dalhousie set 
portée a 300 MW en 1979, suite a l'installatic 
d'un groupe de 200 MW dont l'alimentatic 
siaffectuera au pétrole ou au charbon (« 
dernier provenant du gisement Min’ 
récemment remis en exploitation). La premié 
centrale nucléaire de la région des Maritim 
est actuellement en cours de construction | 
Pointe Lepreau, a l'ouest de Saint-Jean, sur | 
rive nord de la baie de Fundy. La mise 1 
service du premier groupe CANDU de 630 M 
est prévue pour 1980. Des dispositions ont é: 
prises quant a l'installation future d'un deuxien? 
groupe. On  considre en effet que 
production accrue d' électricité d'origi? 
nucléaire permettrait a la région de réduire } 
dépendance a I'égard des approvisionnemer} 
co(iteux en combustibles fossiles utilisés pour i 
production d'électricité, et qu'il s'agit la de } 
source la moins codteuse d'électricité de char? 
de base. 


On étudie actuellement la possibilité 2 
renforcer le réseau provincial de _ transpo- 


e three untt otl-fired Coleson Cove gene- 
ting statton located on the Bay of Fundy. 
wo of the units were brought on line by the 


h 


2w Brunswick Electric Power Commisston 


n 1976 and one unit in 1977. 


nterconnection to be completed in 1979. 
fonstruction was initiated on the 345 kV 
ransmission line between St. Andre, near 
srand Falls, and the Eel River Terminal, the 
ermination point of the Hydro Quebec intertie 
ind the new Dalhousie Generating Unit. A 
lecond 345 kV line of 116 kilometres 
ionnecting Coleson Cove to the Keswick 
witching Centre was completed during the 
ear and a 345 kV connection to Point Lepreau 
vill be completed in 1978. 


Interconnection of the New Brunswick and 
’rince Edward Island grids was completed 
luring the year, as described earlier for Prince 
tdward Island. 


An order has been placed for a 69 kV 
ubmarine cable to link Grand Manan in the, 
Jay of Fundy with the mainland grid in 1978. 


Aw 


Centrale alimentée au pétrole, comprenant 
trots génératrices, a Coleson Cove, sur la 
bate de Fundy. La New-Brunswick Power Comm- 
misston a mts deux génératrices en service 
en 1976 et L'autre en 1977. 


Une ligne de 345 kV sera’ finalement 
superposée au réseau actuel afin de renforcer 
la principale ligne de transport nord-sud et de 
relier la centrale nucléaire du sud-ouest du 
Nouveau-Brunswick aux centres de 
consommation. La premiére étape de ce projet 
d'expansion consistera en l'installation d'une 
ligne de transport de 345 kV entre Coleson 
Cove et la sous- centrale de Salisbury 
alimentant le centre de consommation de 
Moncton. Salisbury sert également de station 
terminale de l'interconnexion renforcée entre la 
Nouvelle-Ecosse et le Nouveau-Brunswick dont 
l'installation devrait @tre terminée en 1979. 
On a commencé la construction d'une ligne de 
transport de 345 kV entre St-André, pres de 
Grand-Sault, et le terminal d'Eel River, soit la 
station terminale de l'interconnexion de 
I'Hydro-Québec et du nouveau groupe 
électrogene de Dalhousie. Une deuxieme ligne 
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The provincial electrical utility 
consumption grew by 7.9% in 1977, made up of 
a 12.3% increase in industrial consumption and 
a 4.8% increase in non-industrial consumption. 
Sales growth in the last nine months of the 
year showed a marked decline with a 
non-industrial sales growth of 3.1% and an 
industrial sales growth _— off 7.8%, thus 
representing a total system growth of 5.1%. A 
decline of almost a third (30%) in the number 
of new residential and general = service 
customers relative to the previous year appears 
to have contributed to this reduced increase in 
sales growth. 


Potnt Lepreau Potnte Lepreau 


QUEBEC 


The only additions in 1977 to Hydro 
Quebec's generating Capacity were the 
installation of two 53 MW combustion turbines 
at Cadillac in the Abitibi system and one 6MW 
internal combustion unit on Iles-de-la-Madeleine. 


Hydro Quebec's current generation 
expansion program is designed to meet an 
average utility growth of 7.7% per annum in 
peak demand over the next decade, (7.4% 
annual rate of energy growth). The installation 
Program is expected to have three stages 
during 1978-1990; 


eo 19/322 ..1979 
Bringing into service the Outardes II plant 
(454 MW) and the Gentilly II nuclear unit 
(630 MW) plus the installation of gas 
turbines and the purchase of peaking 
Power, to meet the capacity deficit which 
would otherwise exist in this period; 
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de 345 kV (116 kilométres) reliant Coles 
Cove au centre de commutation de Keswick 
été mise en place au cours de l'année et | 
travaux d'installation d'une connexion de 345 k 
a la centrale de Pointe Lepreau prendront f 
en 1978. 


Ainsi que précédemment décrit au chapitt 


de I'T le-du-Prince-Edouard, les travat 
d'installation de |l'interconnexion entre | 
reseaux du Nouveau-Brunswick et ( 


I'l le-du-Prince-Edouard ont pris fin au cours <¢ 
l'année. 


On a fait passer une commande pour t 
cable sous-marin de 69 kV en vue de reli 
Grand-Manan, dans la baie de Fundy, au réseé 
du continent en 1978. 


En 1977, la consommation d'électricité ¢ 
la province a augmenté de 7,9%, en raisc 
d'une hausse de 12,3% de la consommatic 
industrielle et de 4,8% de la consommatic 
non industrielle. Au cours des neuf dernie! 
mois de l'année, le taux de croissance de 
ventes a sensiblement diminué, les ventes ne 
industrielles n'ayant augmenté que de 3,1 %, « 
celles a l'industrie de 7,8%; cela représent 
une augmentation globale de 5,1% pour tout | 
réseau. Une diminution de presque un tiet 
(30%) du nombre de nouveaux clients 
secteur résidentiel et des clients en génér 
semble avoir contribué au ralentissement de | 
croissance de la demande en 1977. 


QUEBEC 


Les seules additions faites en 1977 a J 
capacité de production de I'Hydro-Québec son 
l'installation de deux turbines a combustion d 
53 MW a Cadillac, dans le réseau de |'Abitibi 
et d'un groupe a combustion interne de 6 MV 
aux Tles-de-la-Madeleine. 


Le programme actuel de |'Hydro-Québec 
en ce qui concerne !'expansion de la capacit 
de production, est con¢gu pour répondre a un 
demande de pointe dont le taux moyen di 
croissance annuel au cours de la_ prochain’ 
décennie atteindra 7,7% (taux annuel de 7,49 
de la croissance énergétique). On prévoit qui 
le programme dlinstallation sera réparti el 
trois étapes au cours de la période de 1978. 
bO90; 


e 1978 a 1979 | 
Mettre en service la centrale d'Outardes | 
(454MW) et la centrale  nucléaire d 
Gentilly II (630MW) et, en plus, installe 


| 
} 


is Le 
i Ta Ee My 
omstructton of the KA3 dam at Cantaptiscau, 
art of the James Bay project. The water 
rom the reservoir created by retention 
f the waters of the Cantapiscau River will 
cow tnto the La Grande River upstream of 
7-4, via the Laforge River. 


a ee; ee pnt eX ies 
Construction du barrage KA3, & Cantapiscau 
fatsant partte de L'exploitatton de la 
bate James. Les eaux du reservotr créé par 
L'aeeunulation des eaux de la riviére 
Cantaptscau s'écouleront, via la riviére 
Laforge, dans la rtvtére La Grande, en 
amont du barrage LG-4. 
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@ 1980 %=1985 
Bringing into service, in stages, of the La 
Grande complex in the James Bay region 
of approximately 10,260 MW; 


e 1986 - 1990 
Expected program: 4,600 MW of hydro 
peaking capacity; 5,900 MW of 
hydro-based capacity; 3,600 MW _ nuclear 
capacity. These are subject to 
modifications, which may be required to 
comply with provincial energy policy. 


Construction of the Manicouagan-Outardes 
hydro complex is continuing with the 
installation of three 151.3 MW units at the 
Outardes II station scheduled for 1978. 
Outardes II will be Hydro Quebec's — third 
development on the Outardes River and will 
replace the present 50 MW development at 
Chute aux Outardes. Construction is also 
continuing on the 630 MW single unit CANDU 
nuclear station at Gentilly II which is expected 
to be placed in service in 1979. 


The forecast deficit of generating capacity 
during 1978 and 1979 will be met by the 
purchase of power and the installation of gas 
turbine units. An additional 240 MW of 
peaking capacity will be provided by 
installation in 1979 of a four unit combustion 
turbine station (La Citiére). Power purchases 
are expected to include 150 MW from Alcan, 
200 MW from New Brunswick Electric Power 
Commission and 350 MW from other sources. 


Initial production from the James _ Bay 
complex is scheduled for 1980. The La Grande 
River is being developed in the first phase at 
four sites with total maximum capacity of 
10,260 MW. The first station will be LG-2, 
containing sixteen 333 MW units, for a total 
capacity of 5,328 MW; six units are scheduled 
for service in 1980, to be followed by six more 
in 1981 and the final four in 1982. First 
power from LG-3 is expected in 1982 and from 
LG-1 in 1983. The LG-3 station will consist 
of ten 192MW units for a total capacity of 
1,920 MW. The LG-1 station will be a 9830MW 
development in ten units. At the LG-4 site, 
seven 254 MW units are planned for service in 
1984 with the eighth and final unit to follow 
in 1985 for a total capacity of 2,032 MW. 


In the Abitibi network, which will remain 
isolated from the main system until 1979, a 54 
MW combustion turbine unit was put in service 
at the end of 1976 and two more during 1977, 
for a total capacity of 180MW. Ontario Hydro 
will supply 100 MW until 1979. In addition, 
production of the Abitibi hydro plant will be 
enhanced by diversion from the Cabonga 
Reservoir. It is expected that these measures 
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des turbines a gaz et acheter de - 
puissance de pointe pour suppléer ¢ 
manque de capacité qui, sans @& 
précautions, se ferait sentir au cours de _ 
période. 


e 1980 a 1985 
Mettre en service, par étapes, le comple) 
de La Grande (région de la baie Jame 
d'une capacité de production  d'envire 
10 260 MW. 


e 1986 a 1900 

Programme _planifié: 4600 MW ¢ 
capacité de pointe d'origine hydraulique 
capacité de 5900 MW assurée par de 
sources hydrauliques; capacité de 3600 M! 
provenant des centrales nucléaires. Ce 
prévisions sont sujettes aux modificatior 
qu'il faudra peut-tre apporter pour sg 
conformer a la politique énergétique de | 
province. 


La construction du complex 
hydro-électrique de Manicouagan-Outardes 5 
poursuit, et l'installation de trois groupes d 
151,3 MW a la centrale d'Outardes II es 
prévue pour 1978. Outardes II, le troisié 
aménagement de l'Hydro-Québec sur la rivie 
aux Outardes, remplacera l'installation actuell 
de 50 MW 4a_- Chute-aux-Outardes. L 
construction du groupe unique de 630 MW 4 | 
centrale nucléaire CANDU 4a Gentilly II, dont | 
mise en service doit avoir lieu en Isr 
progresse également. ) 

| 

L'achat de puissance et l'installation d 
groupes de turbines a ,8az comblera le défic. 
prévu dans la capacité de production en 197 
et 1979. L'installation, en 1979, d'une central 
(La Citiére) comprenant quatre groupes 4d 
turbines a@ combustion fournira une capacité d 
pointe additionnelle de 240 MW. La répartitio 
des achats d'énergie devraient se présente 
comme suit: 150 MW de I'Alcan, 200 MW de ] 
New Brunswick Electric Power Commission € 
350 MW d'autres sources. 


La mise en production du complexe de | 
baie James doit avoir lieu en 1980. u 
premiere phase de  l'aménagement de L 
Grande-Riviére est en cours a  quatr 
emplacements et la capacité maximale total 
atteindra 10260 MW. La _ premiére centrale 
(LG-2), comptera 16 groupes de 333 MW, so 
une capacité totale de 5328 MW; on prévoit | 
mise en service de six groupes en 1980, de si 
en 1981 et de quatre autres en 1982. Li 
centrale LG-3 devrait fournir de l'énergie e 
1982, et LG-l en 1983. La centrale LG- 
comprendra dix groupes de 192 MW, pour un 
capacité totale de 1 920 MW. La central 
LG-1 fournira 980 MW répartis entre di 


| 
| 


ill permit Hydro Quebec to meet the demand 
1 the Abitibi system until it is interconnected 
ith the James Bay complex. 


On the _ Iles-de-la~-Madeleine, one 6MW 
ternal combustion unit was installed in 1977, 
ree 6 MW internal combustion units are 
anned for 1978. Additional diesel units will 
kely have to be installed in 1981 or 1982 to 
eet anticipated growth in demand. An 
perimental wind turbine rated at 200 kW is 
w undergoing tests and is expected to be 
ommissioned for service by summer 1978. 


It is expected that electricity's share of 
e Quebec energy market will increase during 
© coming years. It is forecast that by 1990 
ere will be significant substitution of 
ectricity for other forms of energy in home 
ating. This scenario is consistent with that 
tlined in PhaseI of the. Province's White 
aper on Energy Policy, released late in 1977. 
hase II of that Energy Policy, expected in 
id-1978, will set out in detail the province's 
ey policy. 


: 
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ndtllae Construction Site Chantter Cadillac 


NTARIO 


In 1977 Ontario Hydro added the following 
its installed capacity: the second and third 
four 800MW nuclear units at the Bruce 
uclear Power Station; the second 37 MW 
droelectric unit at Arnprior; and an 11MW 
Ss turbine unit at the Bruce heavy water 
ant. 


Ontario Hydro's long-range plans continue 
Place strong emphasis on nuclear CANDU 
hits as a major source of _ generation. 
fowever, long term expansion of generating 
apacity is currently under examination by the 
ntario Royal Commission on Electric Power 
lanning and the Select Committee of the 
°gislature. 


groupes. Au chantier de LG-4, on envisage 
l'entrée en service de sept groupes de 254 MW 
en 1984; le huitieme et dernier groupe suivra 
en 1985 et portera la capacité totale 4 2032 
MW. 


Au réseau de |'Abitibi, destiné Aa demeurer 
isolé du réseau principal jusqu'en 1979, s'ajoute 
un groupe de turbines a combustion de 54 MW, 
mis en service vers la fin de 1976, et deux 
autres groupes en 1977, portant ainsi la 
capacité totale a 180 MW.  L'Hydro-Ontario 
fournira 100 MW jusqu'en 1979. De plus, la 
dérivation des eaux du _ réservoir Cabonga 
viendra accroftre la production de la centrale 
hydraulique de I'Abitibi. On prévoit que ces 
mesures permettront a _ I|'Hydro-Québec de 
répondre a la demande du réseau de |'Abitibi 
jusqua la réalisation de l'interconnection de ce 
dernier avec le complexe de la baie James. 


En 1977, un groupe a combustion interne 
de 6 MW a été installé aux Iles-de-la- 
Madeleine, et trois autres devraient suivre en 
1978. Des groupes Diesel supplémentaires 
devront probablement y @tre installés en 1981 
ou 1982 pour répondre 4 l'accroissement prévu 
de la demande. Une turbine éolienne de 200 
kW, sur laquelle on procéde actuellement a des 
ossais, devrait entrer en service au cours de 
l'été 1978. 


On prévoit que la part de l'électricité sur 
la marché de l'énergie au Québec augmentera 
au cours des prochaines années. Les autorités 
s'attendent a un emploi plus considérable de 
l'électricité en remplacement d'autres formes 
d'énergie pour le chauffage des maisons diici 
1990. Ce scénario concorde avec celui exposé 
dans la Phase I du Livre blanc sur la politique 
de l'énergie, que la province a publié vers la 
fin de 1977. La Phase II du livre blanc, qui 
devrait tre rendue publique vers le milieu de 


1978,  exposera en détail la _ politique 
energetique de la province. 
ONTARIO 


Les additions faites en 1977 a la capacité 
de production installée de |'Hydro-Ontario 
comprennent l'installation du deuxiéme et du 
troisieéme des quatre groupes de 800 MW a la 
centrale nucléaire de Bruce, la mise en place 
du deuxiéme groupe hydro-électrique de 37 MW 
a Arnprior et l'installation d'un groupe de 
turbines a gaz de 11 MW a I'usine d'eau lourde 
de Bruce. 


Dans ses projets a long terme, l'Hydro- 
Ontario accorde beaucoup d'importance aux 
groupes CANDU qu'elle considére comme une 
importante source de production. Cependant, 
les projets d'expansion a long terme de la 
capacité de production font actuellement l'objet 
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Ontarto Hydro's Bruce Nuclear Power Station. The first 
of four 800 MW untts was put in service in 1976 and two 
more in 1977. The last untt ts seheduled for in-service 
tn L979. In the background can be seen the towers 

of the Bruce Heavy Water Plant. 


Environmental assessments for all new 
major generation projects beyond those 
currently approved for construction now fall 
under Ontario's Environmental Assessments Act 
(1975). Through this process, it is estimated 
that a lead-time for the in-service date of the 
first unit of a major station located on a new 
site will be upwards of 14 years, dating from 
initial site proposal. 


No further hydro expansion is currently 
scheduled by Ontario Hydro. Great Lakes 
Power Company is proposing to install three 18 
MW hydro units to replace the existing 21.5 
MW low head plant at Sault Ste. Marie. The 
new installations are being planned for service 
in 1981 and the plant will be called St. Mary's. 


Fossil-fueled capacity additions by Ontario 
Hydro in 1978 will include the seventh and 
eighth 500 MW units to complete the 
Nanticoke coal fuelled station. An_ oil-fired 
station at Wesleyville near Port Hope, (of a 
similar design to Lennox), is scheduled for 
service in 1981. In northwestern Ontario, a 
two unit, 300MW addition to Ontario Hydro's 
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La centrale nucléatre Bruce de L'Ontarto Hydro. La premté 


des quatre génératrices d'une puissance de 800MW a été mis 
en service en 1976 et deux autres l'ont été en 1977. La 
derntére devrait l'étre en 1979. A l'arriére-plan, on 
apergott les tours de l'usine d'eau lourde Bruce. 


d'études a l'Ontario Royal Commission « 
Electric Power Planning et au Comité spéci 
du corps législatif. 


Les études environnementales ayant trait 
tous les nouveaux grands projets de producti 
dont la construction n'est pas encore aprouv 
tombent maintenant sous I'autorité 
Environmental Assessments Act (1975).  ¢ 
prévoit qu'en vertu de ce mécanisme, il faud 
compter plus de 14 ans, a partir de | 
Proposition initiale d'emplacement, pour mett 
en service le premier groupe d'une gran 


centrale construite sur un nouvel emplacement. 

Actuellement, l'Hydro-Ontario ne _ prévé 
pas accroftre sa capacité de _ producti 
hydraulique. La Great Lakes Power Compa 
projette d'ajouter trois groupes hydrauliques | 
18 MW pour remplacer la centrale de faik 
(21,5MW) a Sau 


hauteur de chute : 
Sainte-Marie. Les nouvelles installations, do 


l'entrée en service doit avoir lieu en 19% 


porteront le nom de centrale de St. Marys. | 


| 


oal-fired Thunder Bay plant is scheduled for 
980 and the first two units of a four unit 
OOMW coal-fueled generating station at 
tikokan have been committed for service in 
983. The Thunder Bay addition and the 
tikokan station are being designed to use 
estern Canadian coal. The continuing 
rogram of nuclear generation is expected to 
dd 9,560 MW of additional nuclear capacity in 
yur stations scheduled as follows: 


mice "A" 1 x 800 by 1979 

mice "B" 4 x 800 by 1982 - 85 
ickering B 4 x 540 by 1981 - 83 
arlington 4 x 850 by 1984 - 87 


During 1977 the transmission network in 
ntario Hydro was increased by the following: 
89 circuit kilometres of 230 kV lines; 13.6 
ircuit kilometres of 115 kV lines; two 230 kV 
‘ansformer stations; and one 115 kV 
‘ansformer station. In addition, several large 
15 kV and 230 kV capacitor bank installations 
ere placed in service. These facilities were 
quired as a stop-gap measure to strengthen 
ie transmission system until the 500 kV 
stwork can be completed. 


The projected 500 kV network is a major 
verlay to the existing 230 kV and 115 kV 
ystem to interconnect the major generating 
tations of Bruce, Nanticoke, Pickering, 
lesleyville and Lennox at the more efficient 
oltage of 500 kV. Some 1,053 circuit 
ilometres of line are involved in this network 
f which 6% is now complete. Completion of 
re first phase of the program is scheduled for 
lovember 1978. Included in this project are 
wee new transformer stations which will 
mploy sulphur hexa-fluoride (SF6) switchgear, 
ermitting relatively compact station layouts. 


Ontario Hydro's plans to expand its coal 
Ipply program from western Canada continued 
hen agreements for rail and vessel service, 
rminalling facilities and leasing of rolling 
ock were executed during the year. 
roduction from the mines in British Columbia 
id Alberta, using the integrated transportation 
stem, should start arriving in Thunder Bay by 
ily of 1978. 


Les additions que l!'Hydro-Ontario fera en 
1978 a ses centrales 4 combustibles fossiles 
comprendront un _ septieéme et un huitiéme 
groupes de 500 MW a la centrale au charbon de 
Nanticoke. Une centrale au  pétrole A 
Wesleyville, prés de Port Hope, de conception 
similaire a celle de Lennox, devrait @tre mise 
en service en 1981. Dans le nord-ouest de 
'Ontario, la puissance de la centrale au 
charbon de Thunder Bay se verra ajouter 300 
MW répartis sur deux groupes, en 1980; les 
deux premiers des quatre groupes de 800 MW 
de la centrale au charbon d'Atikokan doivent 
entre 6h service en- 19383.. Les additions A la 
centrale de Thunder Bay et la_ centrale 
d'Atikokan seront congues pour consommer le 
charbon de l'Ouest canadien. La poursuite du 
programme de _- construction de _ centrales 
nucléaires augmenterait la capacité de 
production de 9,560 MW. Voici les quatre 
centrales prévues dans le cadre du programme: 


Bruce "A". 1 x 800, vers 1979 

Bruce "B" 4 x 800, entre 1982 et 1985 
Pickering B 4 x 540, entre 1981 et 1983 
Darlington 4 x 850, entre 1984 et 1987 


Les additions au réseau de transport de 
l'Hydro-Ontario en 1977 comprennent: une 
ligne de 230 kV d'une longueur de 
389 kilometres, une ligne de Libay kV 
(13,6 kilométres), deux postes de transformation 
de 230 kV et un autre de 115kV. En outre, 
plusieurs grandes installations de batteries de 
condensateurs sous 115 et 230kV ont été mises 
en service. Ces installations, qui constituent 
une mesure provisoire, permettent de renforcer 
le réseau actuel de transport en attendant 
l'achévement du réseau de 500kV. 


Le projet de réseau de 500 kV constitue 
une importante addition au réseau actuel de 
230 et de 115 kV, car il servira d'intercon- 
nexion entre les principales centrales de Bruce, 
de Nanticoke, de Pickering, de Wesleyville et 
de Lennox, en_ utilisant une tension plus 
efficace, soit de 500 kV. On a deéja installe 
environ 6% de la ligne de 1053 kilometres 
nécessaire au  fonctionnement du — nouveau 
réseau. Le parachevement de la premiere etape 
du programme est prévu pour novembre 1978: 
Le projet comprend également la creation de 
trois nouveaux postes de transformation 
utilisant un appareillage de commutation a 
Ihexafluorure de soufre (SF6), dont l'emploi 
permet une disposition relativement compacte 
des postes. 


L'Hydro-Ontario compte élargir son 
programme d'approvisionnement en charbon de 
l'Ouest canadien, en  signant, au cours de 
l'année, des contrats de transport ferroviaire et 
maritime, de construction d'installations termin- 


MANITOBA 


The first and second of the projected ten 
98 MW generating units at the Long Spruce 
hydro project were placed in service in 1977, 
significantly ahead of their originally scheduled 
in-service dates. It is anticipated that 
in-service dates for the remaining eight turbine 
generator units at this station will also be 
ahead of schedule; an additional four units are 
expected to be brought into service in 1978. 


The Jenpeg hydro project on the Nelson 
River channel, (50 miles north of Lake 
Winnipeg), became operational in 1977 upon 
commissioning the first of the six 28 MW 
bulb-type units. The remaining five are 
expected to be commissioned by mid-1979. 


Due to a relatively low rate of growth in 
sales over the past few years and a _ reduced 
sales forecast in Manitoba, the scheduled 
in-service date for the first unit of Limestone 
has been’ tentatively deferred to 1984. 
Cofferdam construction and exploratory drilling 
are being continued, as originally scheduled, at 
this site 15 miles downstream of Long Spruce. 
The camp at the Limestone site has been 
closed until actual construction is underway. 


The main control components of the 
Churchill River diversion project were 
completed in the early part of 1977, and 
Southern Indian Lake was maintained at or 
near its maximum level throughout the year. 
Channel improvement work downstream from 
the Notigi control dam was also completed 
during the year. 


To maintain its option to develop nuclear 
power in the province, Manitoba Hydro has 
identified eight possible sites for a nuclear 
station. However, studies have been suspended 
since it now appears that nuclear generation 
may not be required before the mid-1990's. 


Transmission line construction in northern 
Manitoba was largely confined to the 
interconnection between Long Spruce and a 
new high voltage direct current (HVDC) 
converter station at Henday adjacent to the 
Limestone hydro site and 40 _ kilometres 
downstream from the Radisson station. This 
involved construction of additional alternating 
current (AC) transmission between Long Spruce 
and Henday and the extension of an HVDC 
Circuit from Radisson to Henday. The above 
are components of the Nelson River HVDC 
transmission system. Expansion of the first 
bipole was completed during 1977, expanding 
its capacity by 270 MW to 1620 MW. It will 
handle the production from the Kettle Rapids 
generating station and part of the Long Spruce 
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ales et de location de matériel roulant. L 
charbon provenant des mines de @ 
Colombie-Britannique et de l'Alberta  devrai 
commencer a arriver a Thunder Bay, par | 
réseau de transport intégré, d'ici juillet 1978. 


MANITOBA 


Les deux premiers des dix groupe 
électrogenes de 98 MW prévus a l'aménagemen 
hydraulique de Long Spruce ont été mis e| 
service en 1977, soit bien avant les date 
prévues au départ. On s'attend ce que le 
dates de mise en _ service des huit autre 
groupes de générateurs a turbines de Ii 
centrale devancent l|'échéancier des travaux 
quatre autres groupes devraient entrer e 
service en 1978. 


La centrale hydro-électrique de Jenpeg 


nord du lac Winnipeg), est entrée en productio 
en 1977, au moment de la mise en service d 
premier des six groupes de type bulbe de 2) 
MW. Les cing autres groupes devraient entre 
en service vers le milieu de 1979. 

En raison du taux de croissanc 
relativement faible des ventes depuis quelque 
années et de la réduction des prévisions sur c 
chapitre au Manitoba, la date prévue de | 
mise en service du premier groupe de & 
centrale de Limestone a été reporté 
provisoirement jusqu'ien 1984. La _ constructio! 
d'un batardeau et les forages d'exploration s 
poursuivent, conformément a l|'échéancier de 
travaux, 15 milles en aval de Long Spruce. Li 
chantier de Limestone a été fermé jusqua co 
que la construction soit effectivement en cours. 


L'aménagement des principales installation 
de contréle du projet de dérivation du fleuv 
Churchill a pris fin au début de 1977 et 
l'année durant, les eaux du lac Sud des Indien 
ont été maintenues au niveau, ou pres d 
niveau maximal. On a également terminé le 
travaux d'amélioration du canal en aval d 
barrage de retenue de Notigi. 


En prévision de l'exploitation de l'énergi 
nucléaire dans la province, la Manitoba Hydr 
a reconnu. huit emplacements’ propices — 
l'aménagement d'une centrale —snnucléaire 
Cependant les études ont été  suspendue 
puisquiil semble que le besoin d'électricit 
produite par une centrale nucléaire ne se fer 
pas sentir avant le milieu des années 1990. 


La construction d'une ligne de_ transpor 
dans le nord du Manitoba a été, en bonn 
partie, limitée a  |'interconnexion entre | 
centrale de Long Spruce et un nouveau post 
de conversion en courant continu sous haut 
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| Dorsey Converter Station, located at the southern end of the Nelson River high voltage line, 
lconverts electricity transmitted by direct current to alternating current for distribution. 
In the building on the right mercury-are valves are used; while in the building on the left 

the new thyristor valves will be used. The new technology requires much less space as the 
sizes of the butldings indtcate. 


\Les installations de converston Dorsey sttuées a 

| Lextrémité sud de la ligne de transport @ haute 
|tension du fleuve Nelson. L'électrictté transportée 
jen courant continu est convertie a cette tnstallatton 
ten courant alternattf pour étre ensuite dtstribuée 
|aux consommateurs. Dans le batiment de drotte on 
lutiltse des soupapes @ are de mercure; dans celut 
ide gauche, on installera les nouvelles soupapes 
|thyrtstor. Cette nouvelle technique exige un 
lespace beaucoup plus restreint, comme le révélent 

| les dimensions des batiments. 


station. Construction of the second bipole 
|continues. The first phase (900 MW capacity) 
|is scheduled to be put in service late in 1978, 
and the second phase (900 MW capacity) in 
/1986. This second bipole will handle the 
|production from the Limestone’ generating 
station and the balance of the Long Spruce 
Station. 


In southern Manitoba, a short section of 
| 230 kV line was strung on existing towers, but 
the major effort was directed to continued 
|Pplanning and preparation for a 500 kV line to 
| the United States. This additional intercon- 
|} nection with the United States is being planned 
|for operation in 1980. 


tension (CCHT) de Henday pres de la centrale 
hydro-électrique de Limestone, a 40 kilométres 
en aval de la centrale de Radisson. Pour ce 
faire, il a fallu construire une autre ligne de 
transport en courant alternatif (CA) entre Long 
Spruce et Henday, et prolonger le circuit en 
CCHT de Radisson a Henday. Toutes ces 
additions font partie du réseau de transport en 
CCHT du fleuve Nelson. Egalement en 1977, 
la capacité du premier bipdle a été portée a 
1620 MW, soit une augmentation de 270MW. 
Ce circuit transportera l'énergie produite a la 
centrale de Kettle Rapids et une partie de la 
production de Long Spruce. Entretemps, la 
construction du deuxiéme bipdle se poursuit; la 
premiere phase (capacité de 900MW) devrait 
€étre mise en service a la fin de 1978, et la 
seconde (900 MW) en 1986. Ce deuxieme bipéle 
transportera |l'énergie produite a la centrale de 
Limestone et le reste de la production de Long 
Spruce. 


Dans le sud du Manitoba, une courte ligne 
de 230 kV a été raccordée aux pylénes actuels, 
mais les efforts ont surtout porté sur la 
poursuite de la planification et de la 
préparation du projet dl'installation d'une ligne 
de 500 kV vers les Etats-Unis. Cette 
interconnexion additionnelle avec les Etats-Unis 
devrait entrer en service en 1980. 
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SASKATCHEWAN 


During 1977 a sixth unit rated at 292.5 


MW was installed in the Boundary Dam 
coal-fired station, bringing total station 
Capacity to 874.5 MW. The next planned 


addition to system capacity is the first 300 
MW unit in the Coronach coal-fired station, on 
Poplar River, scheduled for service in 1979. 


Generation expansion beyond the first 
Poplar River unit is not yet firm. Alternatives 
include an additional unit at Poplar River, a 
285 MW hydro project at Wintego on the 
Churchill River and a 250 MW hydro project 
near Nipawin on the Saskatchewan River. 


Electrical energy consumption was up 10% 
during the year. This was higher than 
expected due to the strong growth in industrial 
areas, especially oil pipeline pumping. Utility 
sales to residential and farm customers 
increased by 8%, general service customers 
8.7% and industrial customers by 15.2%. 


No new _ interconnections with other 
utilities were built or finalized during 1977. 
However three different lines were under study 
during the year: a third tie with Manitoba 
Hydro which has now been approved; a tie to 
the United States; and an HVDC tie with 
Alberta. To accommodate the new Capacity at 
Poplar River a 230 kV link to Regina will be 
erected and the existing Regina to Wolverine 
line will be upgraded to 230 kV. 


ALBERTA 


About 50% of Alberta's electricity is 
supplied by investor-owned utilities, and the 
remainder by the municipal utilities in 
Edmonton and Medicine Hat. Calgary Power 
Ltd. is the major utility, and supplies about 
two-thirds of Alberta's electricity 
consumption. The other investor-owned utility 
is Alberta Power Ltd. 


Development of the province's electricity 
supply system is co-ordinated by the Alberta 
Electric Utility Planning Council, which is 
made up of utility personnel. The development 
is regulated by the Alberta Energy Resources 
Conservation Board. The level and structuring 
of rates charged by the investor-owned utilities 
are regulated by the province's Public Utilities 
Board. 


Production expansion on the Calgary Power 
system during 1977 consisted of a fourth unit 
(375 MW) at the Sundance coal fuelled thermal 
plant, while the fifth and sixth units (375 MW 
each), are scheduled for commissioning in 1978 
and 1980 respectively. During the year 
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SASKATCHEWAN 


En 1977, un sixiéme groupe de 292,5MW de 
Capacité nominale a été installé a la centrale 
au charbon de Boundary Dam, portant ainsi la 
capacité totale de cette centrale & 874,5MW. 
La prochaine addition prévue a la capacité de 
production du. réseau est la mise en service, en 
1979, d'un premier groupe de 300 MW A la 
centrale au charbon de Coronach, sur la riviére 
Poplar. 


Outre l'addition du premier groupe de la 
centrale de Poplar River, aucun nouveau projet 
d'expansion de la capacité de production nia 
encore été définitivement adopté. Au rang des 
autres possibilités figurent l'addition d'un autre 
groupe a la centrale de Poplar River, la 
réalisation d'un projet hydro-électrique & Winte- 
go sur le fleuve Churchill, et !'aménagement 
d'une centrale hydraulique de 250 MW pres de 
Nipawin sur la riviére Saskatchewan. 


La consommation d'électricité a augmenté 
de 10% au cours de _ l'année. Cette 
augmentation supérieure aux prévisions provient 
de la forte croissance de la demande du 
secteur industriel, surtout pour le pompage du 
pétrole dans les oléoducs. Les ventes des 
services d'électricité aux consommateurs 
résidentiels et agricoles ont fait un bond de 


8%, tandis que celles aux clients en général 
ont augmente de 8,7% et celles aux clients. 


industriels de 15,2 %. 


Aucune nouvelle 
d'autres services n'a été 
parachevée en 1977, 
différentes ont fait l'objet d'études pendant la 


construite ou 


interconnexion avec 


Cependant, trois lignes 


méme période. Il s'agit d'une  troisiéme 
interconnexion, finalement approuvée avec le. 
reseau de la Manitoba Hydro, de 


l'interconnexion avec les Etats-Unis et enfin de 
l'interconnexion en CCHT avec l'Alberta. Pour | 


permettre le transport de la capacité accrue 


de la centrale de Poplar River, une ligne de | 


1 


230kV sera installée jusqu’a Regina, et la ligne | 


actuelle reliant Regina a Wolverine verra sa_ 


capacité portée a 230kV. 


ALBERTA 


Environ 50% de 
Alberta  provient 
et le reste des services municipaux d'Edmonton 
et de Medicine Hat. La plus importante de 
ces entreprises, la Calgary Power 
fournit prés des deux-tiers de 
consommée en _ Alberta. L'iautre 
d'investissement est l'Alberta Power Ltd. 


société 


L'Alberta Electric Utility Planning Council, — 


l'électricité produite en 
d'entreprises d'investissement, — 


{ 


Limited, 
l'electricite © 


| 


composé d'employés de services d'électricité, 


coordonne l'expansion du réseau 
d'approvisionnement en électricité de la 
province. Par ailleurs, l'Alberta Energy 


Resources Conservation Board en assure la 
réglementation. Le Public Utilities Board 
réglemente le niveau et la structure des tarifs 
imposés par les entreprises d'investissement. 


En 1977, \'expansion de la capacité de 
producton du réseau de la Calgary Power a été 
marquée par la mise en production d'un 
quatriéme groupe (375 MW) Aa la centrale 
thermique au  charbon de _ Sundance; les 
Cinquieme et sixiéme groupes (375 MW _ chacun) 
devraient entrer en service en 1978 et 1980 
respectivement. Au cours de_ l'année, la 
Calgary Power a regu du _ gouvernement 
provincial  |'autorisation de construire’ et 
d'exploiter une centrale thermique a Keephills 
(environ 10 milles au sud-est de la centrale de 
Sundance, sur les rives du lac Wabamum). La 
centrale de Keephills comprendra deux groupes 


A serviceman for Alberta Power braves a 
windchill factor of -35°C to ttghten 
hardware on the new Metiskow-Lloydninster 


line. The seventy mile line ts a joint ‘ . 
project with ae Power. au charbon de 375 MW _ alimentés par le 


charbon de la mine de Highvale et devrait 
entrer en service en 1983-1984. 


Un préposé @ L'entretien, @ L'emplot de Ll'Alberta 

Power brave une température de -35°C, afin de resserrer 
une ptéce d'équtpement sur la nouvelle ligne de Transport En 1977 
Metiskow-Lloydminster. Cette ligne de 70 milles de long : 
fatt l'objet d'ume entreprise conjointe avee la Calgary. 


la Calgary Power a extrait 1,4 
million de tonnes de charbon & Whitewood pour 


Power. 


Calgary Power received provincial government 
approval to construct and operate the Keephills 
thermal station (about 10 kilometres southeast 
of the Sundance plant on Lake Wabamun). The 
Keephills plant will consist of two 375 MW 
coal-fired units to be fueled from the extended 
Highvale mine and is scheduled for service in 
1983-84, 


During 1977, Calgary Power mined 1.4 
million tons of coal at the Whitewood mine to 
fuel the Wabumun thermal plant (on the north 
shore of Lake Wabamun), and 5.1 million tons 
at the Highvale mine (supplying the Sundance 
Station on the south shore of Lake Wabamun), 
Placing Calgary Power among Canada's three 
largest coal producers. Mining at Highvale is 
scheduled to reach 8.6 million tons in 1981 
when Sundance reaches full generation capacity 
of 2,100 MW and 12 million tons in 1985 when 
the Keephills station is fully operational. It 
appears that Highvale will then be Canada's 
largest operating coal mine. 


Calgary Power is studying the feasibility 
of developing a 1,500 MW hydro project at the 
Mountain Rapids site on the Slave River (near 
Fort Smith and just south of the 
Alberta-Northwest Territories boundary). 


New transmission line capacity on the 
Calgary Power system consisted of a 138 kV 


alimenter la centrale thermique de Wabumun 
(sur la rive nord du lac Wabamun) et 5,1 
millions de tonnes a la mine Highvale, source 
du charbon’ alimentant la centrale de 
Sundance sur la rive sud du lac Wabamum. La 
Calgary Power devient ainsi l'un des trois 
principaux producteurs de charbon du Canada. 
La production miniére de Highvale devrait 
atteindre 8,6 millions de tonnes en 1981, 
lorsque la centrale de Sundance atteindra sa 
capacité de production maximale (2100 MW), et 
12 millions de tonnes en 1985, quand la 
centrale de Keephills fonctionnera a _ plein 
rendement. Il semble que la mine de Highville 
deviendra alors le plus grand centre 
d'extraction de charbon au pays. 


La Calgary Power étudie les _ possibilités 
d'aménager un projet hydro-électrique de 1500 
MW a Mountain Rapids, sur la _ riviére des 
Esclaves (prés de Fort Smith, au sud de la 
frontiere de |'Alberta et des Territoires du 
Nord-Ouest). 


Les additions a la capacité du réseau de 
transport de la Calgary Power comprennent une 
ligne de 138 kV entre Edson et Coal Valley et 
une interconnexion de 240 kV avec 
Calgary-Nord. On a également terminé une 
interconnexion avec "Edmonton Power, 
établissant ainsi un raccord avec la ligne de la 
Calgary Power reliant Wabamun a Edmonton. 
L'installation d'une autre interconnexion avec la 
Calgary Power se poursuit actuellement pres 
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line from Edson to Coal Valley, and a 240 kV 
tie line to North Calgary. An_ additional 
interconnection with Edmonton Power’ was 
completed, connecting with a Calgary Power 
line from Wabamun to Edmonton, and work is 
underway on an additional interconnection with 
Alberta Power near Edgerton, via a 138 kV 
line which will run from Metiskow sub-station 
to Lloydminster. During the year Calgary 
Power received approval to construct a 240 kV 
line between the Sundance plant and_ the 
Benalto sub-station, and a 240 kV line from 
Calgary to Lethbridge. Calgary Power and 
British Columbia Hydro and Power Authority 
have signed a letter of intent to construct and 
operate a 500 kV intertie between Calgary and 
Cranbrook, to be operational in 1983. 


There was no increase in Alberta Power's 
production capacity during the year, but 
construction was started on the fifth unit of 
375 MW at the Battle River coal fuelled plant, 
which is scheduled for service in 1981. A 
3,500 ton walking drag-line is scheduled to 
commence operation at the Battle River plant 
site in the spring of 1978, pursuant to a 1975 
agreement relating to purchase by Alberta 
Power of Manalta Coal Limited's coal leases 
within an 8 kilometre radius of the Battle 
River plant. 


Alberta Power is proposing to build a two 
unit, 375 MW plant at Sheerness, (located 29 
kilometres southeast. of Hanna). The first unit 
of this mine-mouth station is projected for 
service in mid-1985, and the second unit in the 
following year. However, commitment and 
scheduling of this development is contingent 
upon provincial load growth and overall power 
developments in the province. 


Bigfoot, Alberta Power's walking dragline 
ts named after the legendary being that 
roans the foothills. This dragline walks 
on LO foot by 70 foot 'shoes' that grab 
the earth. 
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d'Edgerton, au moyen d'une ligne de 138 kV qui 
reliera la sous-centrale de  Metiskow 4 
Lloydminster. Au cours de l'année, la Calgary 
Power a recu I'autorisation de construire une 
ligne de 240 kV entre la centrale de Sundance 
et la sous-station de Benalto et une deuxiéme 
entre Calgary et Lethbridge. La Calgary 
Power et la British Columbia Hydro and Power 
Authority ont signé une lettre d'entente par 
laquelle elles  s'engagent a construire’ et 
exploiter en 1983 une interconnexion de 500kYV 
entre Calgary et Cranbrook. 


L'Alberta Power n'a pas augmenté sa 
capacité de production au cours de !'année; elle 
a cependant commencé 4a _ construire le 
cinquiéme groupe de 375 MW a la centrale au 
charbon de Battle River dont l'entrée en 
service doit avoir lieu en 1981. Conformément 
a l'entente de 1975 concernant I'achat, par 
l'Alberta Power, de concessions de charbon de 
la Manalta Coal Limited dans un rayon de huit 
kilometres de la centrale de Battle River, une 
pelle a benne tratnante de 3500 tonnes devrait 
étre mise en opération a la centrale de Battle 
River au printemps de 1978. 


L'Alberta Power projette de construire, a 
Sheerness, a 29 kilométres au sud-est de Hanna, 
une centrale de 375 MW comprenant deux 
groupes. On prévoit que le premier groupe de 
cette centrale a la mine pourrait démarrer vers 
le milieu de 1985, et le deuxiéme !'année 
suivante. Cependant, la date de la mise en 
service et l'échéancier des travaux 
d'aménagement dépendront du taux de 
croissance de la demande provinciale et de la 
situation globale de I'électricité en Alberta. 


La ligne de transport de 280 kilométres de 
l'Alberta Power, reliant le réseau électrique 
provincial @ Mitsue, prés du lac des Esclaves) a 
l'exploitation des  sables bitumineux de la 
Syncrude (au lac Mildred), a été transformée 
en 1977 de maniére a pouvoir fonctionner sous 
la_ tension prévue de 240 kV. A_ l'origine, 
cette ligne de 144kV servait (en 1976) a relier 
l'exploitation de la Syncrude, et la ville en 
pleine expansion de Fort McMurray, au réseau 
provincial. Les autres additions au réseau de 
l'Alberta Power comprennent une ligne de 128 | 
kilometres (144 kV) entre la région de Swan 


La pelle @ benne tratnante "Bigfoot" 
propriété de l'Alberta Power ainst nommée 
d'aprés les étres légendaires qui 
hanteratent les avants-monts des Rocheuses, 
se déplace sur des "pattes", de 10 pteds 
sur 70 pteds, qut s'accrochent dans le sol. 


Construction for the fifth generating 

untt at Alberta Power's Battle River plant 
ts done under a 200 by 300 foot inflatable 
plastic bubble whtch provides protection 
from tnelement weather. 


Alberta Power's 280 kilometre transmission 
line from the provincial electric grid at Mitsue 
(near Slave Lake) to the Syncrude oil sands 
operation at Mildred Lake was converted to 
the planned 240 kV level in 1977. This line 
was initially operated at 144 kV (during 1976) 
to connect the Syncrude site and the rapidly 
expanding town of Fort McMurray to the 
Provincial grid. Other additions to the Alberta 
Power system were, 128 kilometres of 144 kV 
line from the Swan Hills area to the Sturgeon 
sub-station (south of Valleyview), 80 kilometres 
of 144 kV line paralleling an existing 144 kV 
Circuit from Manning to Keg River, and 48 
kilometres of 144 kV line to provide additional 
Capacity and reliability to the 
Vermilion-Lloydminster area. The latter two 
will be completed in early 1978. 


Edmonton Power's generation system was 
increased in 1977 by 171 MW with the addition 
of a third generator at the Clover Bar 
station. A fourth 171 MW _ gas-fired thermal 


La construction de la cinquieme génératrice 
de la centrale de Battle River se fait 

sous on dome de plastique de 200 pteds sur 
300 pteds @ L'abrit des intempéries. 


Hills et la sous-centrale de Sturgeon (au sud de 
Valleyview), une ligne de 80 kilométres (144 kV) 
paralléle au circuit de 144 kV entre Manning et 
Keg River, et une ligne de 48 kilometres (144 
kV) qui fournit une capacité additionnelle et 
assure davantage de fiabilité a la région de 
Vermilion-Lloydminster. Ces deux  derniéres 
lignes seront achevées au début de 1978. 


L'addition en 1977 d'un troisiéme 
générateur a la centrale de Clover Bar a 
augmenté de 171 MW, la _ capacite de 
production du réseau de |'Edmonton Power. Un 
quatriéme groupe thermique au gaz de 1/1 MW 
sera installé en 1978.  L'Edmonton Power se 
propose de construire une centrale au charbon 
de -750 MW, composée de deux groupes, a 
Genesee, au sud-ouest d'Edmonton, dans les 
environs de la centrale de Keephills, propriete 
de la Calgary Power. 


En 1977, l'Edmonton Power a construit une 


x 


station terminale de 240/72 kV a l'extrémité 
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unit will be installed in 1978. Edmonton 
Power is projecting construction of a two unit, 
750 MW coal-fired station at Genesee, located 
southwest of Edmonton in the general vicinity 
of Calgary Power's Keephills plant. 


During 1977 Edmonton Power constructed a 
240/72 kV terminal station in the west end of 
Edmonton which was connected to _ the 
provincial grid at 240 kV via the Calgary 
Power system. Two additional 240 #£kV 
transmission interconnections are planned for 
1973: the first will connect the Bellamy 
terminal station by a double circuit line and 
underground cable; and the second is a 240 kV 
tap to the Petrolia sub-station. 


The Alberta Electric Utility Planning 
Council! (AEUPC) in 1977 forecast that the 
load growth for the Alberta’ Interconnected 
System (AIS) would grow at the rate of 8.3% 
per year during the next decade, and about 
6.7% per year for the next thirty to the year 
2006. Actual experience for 1977 shows a 
province-wide growth of 7.4% in electrical 
energy consumption. 


At Mildred Lake, near Fort McMurray, 
AEC Power Limited (a subsidiary of Alberta 
Energy Corporation and Calgary Power Ltd.) 
completed construction of a 260 MW _ thermal 
generating station. This will supply power and 
process heat to the nearby Syncrude Oil Sands 
mining and refining project, with commercial 
operation expected to commence in 1978. The 
plant, which contains one 60 MW _ condensing 
unit, three 50 MW back-pressure units and two 
25 MW gas turbines (with reject heat recovery) 
has been connected with the Alberta grid via 
Alberta Power Limited's 240 kV_ transmission 
line. 


BRITISH COLUMBIA 


Production expansion completed during the 


year was confined to the third of four 434 MW 
units at Mica Dam hydro project. 


British Columbia Hydro and Power 
Authority currently has four major hydro 
projects under construction: Seven Mile on the 
Pend-d'Oreille River; Site I on the Peace 
River; and Mica Dam and Revelstoke on the 
Columbia River. At Mica the first two 434 
MW units were installed in 1976, the third 
installed in 1977, and the fourth is scheduled 
for service in 1978. The "Site I" project will 
have an installed capacity of 700 MW in four 
175 MW units. The first two are expected to 
be in service in 1979; the remaining two are 
scheduled for 1980. Construction of the 
Revelstoke project commenced’ in 1977: three 
450 MW units are planned for service in 1982; 
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ouest d'Edmonton, déja relié au _ réseat 
provincial (240 kV) par le réseau de la Calgary 
Power. On prévoit d'installer deux 
interconnexions supplémentaires de 240 kV pour 
le transport avant 1978; la premiere reliera I< 
station terminale de Bellamy au moyen d'une 
ligne double et d'un cable sous-terrain, et le 
deuxiéme constitue une prise de 240 kV qu 
permettra é€ventuellement le transport d'énergie 
de la sous-centrale de Petrolia. 


Selon les prévisions établies en 1977 par 
l'Alberta Electric Utility Planning Council 
(AEUPC), la puissance appelée de |'Alberta 
Interconnected System (AIS) augmenterait a un 
taux annuel de 8,3% au cours de la _ prochaine 
décennie, et d'environ 6,7% par année jusqu’ 
l'année 2006. Selon les relevés de 1977, la 
consommation d'énergie électrique a augmente 
de 7,4% en 1977, a l'échelle de la province. 


Au lac Mildred, pres de Fort McMurray, 
I'AEC Power Limited (filiale de !'Alberta 
Energy Corporation et de la Calgary Power 
Ltd.) a terminé la construction d'une centrale 
thermique de 260 MW, destinée a fournir de 
l'énergie et de la chaleur industrielle au projet 
avoisinant d'extraction et de _ raffinage des 
sables bitumineux de la  Syncrude. Cette 
centrale devrait entrer en production en 1978, 
Equipée d'un groupe de condensation de 60 MW, 
de trois groupes a arriére-pression de 50 MW et 
de deux turbines a gaz de 25 MW (munies d'un 
dispositif de récupération de la _ chaleur 
résiduelle), elle a été connectée au_ réseau 
albertain grace a la ligne de transport de 240 
kV de l'Alberta Power Limited. 


COLOMBIE-BRITANNIQUE | 


Au cours de _ l'année, les additions a la 
capacité de production ont été limitées a la 
mise en place du troisiéme des quatre groupes 
de 434 MW de la centrale hydro-électrique de 
Mica Dam. 


La British Columbia Hydro and _ Power 
Authority construit actuellement quatre grandes 
centrales hydro-électriques: Seven Mile sur la 
riviere Pend-d'Oreille, Site I sur la riviére de la 
Paix, ainsi que Mica Dam et Revelstoke sur le 
fleuve Columbia. Les deux premiers groupes 
de 434 MW de la centrale de Mica Dam ont 
été installés en 1976, le troisieme en 1977 et 
le quatriéme devrait entrer en service ef 
1978. Le projet hydro-électrique de "Site I", 
d'une capacité installée de 700 MW, sé 
composera de quatre groupes de 175 MW; les 
deux premiers doivent &tre mis en service ef 


fourth in 1983; and provision will be made 
or two additional units for an ultimate total 
apacity of 2,700 MW. 


The tenth and final unit of the Gordon M. 
nrum hydro project on the Peace River is 
scheduled for service in 1980. This 300 MW 
nit will increase the capacity of the plant to 
416 MW. 


A 53.9 MW gas turbine unit is to be added 
) the existing Keogh combustion turbine 
ation near Port Hardy in 1978. 


B.C. Hydro is investigating development of 
000 MW of thermal capacity at the Hat 
reek coal deposit. 


UKON AND 
ORTHWEST TERRITORIES 


The federally owned Northern Canada 
wer Commission is the major supplier of 
ectricity in this region. 


The only addition to generation in 1977 
is a 2,500 kW diesel at Pine Point, NWT. 
ydro development in the region remained 
spended as a result of decline in load growth 

the Northwest Territories, and pending 
arification of markets and development 
anning in the Yukon. Two 100 kw packaged 
table gas turbine units became available for 
rergency standby use at smaller plants and a 
00 kW gas turbine unit was also acquired 
rf standby in 1977 and has been placed in 
mporary service at Fort Smith. A 7,500 kw 
dition to diesel plant at Pine Point, 
rthwest Territories is scheduled for 
mpletion in 1978. 


1979 et les autres en 1980. La construction 
de la centrale de Revelstoke, débutée en 1978, 
comprend trois groupes de 450 MW prévus pour 
1982 et un quatriéme pour 1983. Au_ besoin, 
deux autres groupes pourront étre installés pour 
ainsi porter la capacité totale de production a 
2700 MW. 


Le dixiéme et dernier groupe du projet 
hydro-€lectrique de Gordon M. Schrum sur la 
riviere de la Paix doit entrer en service en 
1980. Ce groupe de 300 MW portera la 
capacité de la centrale A 2416 MW. 


En 1978, un groupe de turbines a gaz de 
93,9 MW doit @tre ajouté a la centrale A 
turbines de Keogh, prés de Port Hardy. 


La B.C. Hydro €tudie présentement la 
possibilité de créer 2000 MW de capacité 
thermique au gisement houiller de Hat Creek. 


YUKON ET 
TERRITOIRES DU NORD-OUEST 


La Northern Canada Power Commission, 
propriété du gouvernement fédéral, est le 
Principal fournisseur d'électricité de cette 
région. 


L'installation d'un groupe Diesel de 2500 
kV a la centrale de Pipe Point, dans les 
Territoires du Nord-Ouest, constitue la seule 
addition a la capacité de production en 1977. 
Les aménagements hydro-électriques ont été 
interrompus dans la région en raison du 
ralentissement de la croissance de la puissance 
appelée dans les T.N.-O. et en attendant 
I'6tablissement précis des besoins du marché et 
de la _ planification de J'aménagement au 
Yukon. La région dispose désormais de deux 
groupes portatifs de turbines a gaz de 100 kW Aa 
utiliser en cas d'urgence dans les petites 
centrales. On s'est également procuré, pour 
les mémes fins, un groupe de turbines A gaz de 
2500 kW en 1977 et ce dernier a été mis en 
service temporaine a Fort Smith. Une addition 
de 7500 kW a la centrale Diesel de Pine Point, 
Territoires du Nord-Ouest, devrait étre 
terminée en 1978. 
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A high voltage alternating current simulator 
was put into service at the Institute of 
Research at Hydro Quebee tn 1977. This 
simulator permits accurate modelling of system 
dynamte performance. 
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L'Instttut de recherches de 1l'Hydro-Québec 
a mts en service en 1977 un stmulateur de 
courant alternattf a@ haute tenston. Ce 
stmulateur permet de reprodutre préctsémer 
le rendement dynamique d'un réseau. 


JEL USE 


Table 3 provides an overview of the type 
d quantity of fossil fuel used by utilities by 


vince in 1976. 


Ontario is by far the largest 


sr of fossil fuels, using 47% of the total 


rsus 24% by Alberta, the next largest user. 


Ontario imports all of its 


ym the United States. 
al, mostly 


coal, 
Alberta uses 
in mine-mouth plants, 


as 


skatchewan, while Manitoba imports 


able 3. Fossil Fuel Use by Utilities, 1976 


mainly 
its own 
does 
coal 


UTILISATION DU COMBUSTIBLE 


Le tableau 3 donne un apergu général des 
types et quantités de combustibles fossiles 
utilisés en 1976 par les services d'électricité, 
par province. L'Ontario s'avére de loin le plus 
grand consommateur de combustibles  fossiles 
avec 47% de la consommation totale du 
Canada, par rapport a 24% pour I'Alberta qui 
se classe au deuxiéme rang. 


L'Ontario importe tout son charbon, pour 


Tableau3 Consommation de combustibles 


fossiles par service en 1976 


Cee 


tes: 
marques: 


Coal (Oil 
Charbon Petrole 
568) bare ee 
Newfoundland - 782 
Prince Edward Island - 1,094 
Nova Scotia 801 7,681 
New Brunswick 230 By 2 
Quebec s 463 
Ontario 8,469 5,052 
Manitoba 1,090 130 
Saskatchewan 3,899 26 
Alberta 6,608 43 
British Columbia 7 316 
Yukon and Northwest 
Territories - 381 
TOTAL 21,098 19,961 


Thousands of short tons 
En milliers de tonnes courtes 


Thousands of barrels 
En milliers de barils 


Millions of cubic feet 
En millions de pieds cubes 


Trillions of British Thermal Units (BTU's) 


En billions de Btu 


Negligible 
Quantités négligeables 


Energy % of 
_ Content Total 
Gas Energétique % du 
Gaz Contenu Total 
KS): mn ar 
- 5 l Terre-Neuve 
= 7 l Jle-du-Prince-Edouard 
- 67 10 Nouvelle-Ecosse 
- 3) 5) Nouveau-Brunswick 
- 3 * Québec 
49,890 297 47 Ontario 
102 16 2 Manitoba 
S26 63 10 Saskatchewan 
Si legsioyy/ 156 24 Alberta 
ee JESiS) 3 * Colombie-Britannique 
: Yukon et Territoires 
= D * du Nord-Ouest 
113,830 650 100 TOTAL 
Source: National Energy Board Publication 


Publication de l'Office national de l'énergie 
Canadian Electric Utilities: Analysis of Generation and Trends, 1976. 


Services d'électricité canadiens: Amalyse et tendance de la production 
d'électricité, 1976 
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from the other western provinces. Nova Scotia 
uses its own coal in plants at or near the 
mines in Cape Breton and in the 
Halifax-Dartmouth area. New Brunswick uses 
its own coal and imports some from Nova 
Scotia. 


Nova Scotia was the single largest user of 
oil in 1976, closely followed by Ontario, and 
New Brunswick uses a_ significant amount. 
While Ontario uses Canadian oil, Nova Scotia, 
New Brunswick and Prince Edward Island use 
imported oil. 


All natural gas used is Canadian. Alberta 
is the largest user, closely followed by Ontario, 
while Saskatchewan is the only other 
significant user. It is expected that use of 
natural gas for electric power generation will 
decline significantly in the coming years, as 
the fuel is now considered too valuable for 
electricity production. 


The pulp and paper industry in Nova Scotia 
and New Brunswick cogenerates electricity and 
process steam using oil and forest residue as 
fuels. The utilities in these two provinces also 
co-generate steam and electricity as fuels from 
oil at one plant in each: province. 


New Brunswick has substantial fuel peat 
resources, and consideration is being given to 
the generation of electricity using peat at a 
North Shore location. 


Information on fuel use by electric utilities 


can be found in Statistics Canada Publication 
57-202, Electric Power Statistics, Vol. II. 
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la plus grande part des Etats-Unis. L'Alber 
et la Saskatchewan utilisent leur prop 
charbon, surtout dans les centrales situées a 
mine. Le Manitoba importe du charbon d 
autres provinces de l'Ouest. I 
Nouvelle-Ecosse consomme la_ houille qu'el 
produit dans des  centrales_ situées_ sg 
l'emplacement ou a proximité des mines du C: 
Breton et dans la région de Halifax-Dartmout 
Le Nouveau-Brunswick utilise son charbon et « 
importe une certaine quantité de 
Nouvelle-Ecosse. 


En 1976, la Nouvelle-Ecosse était le ph 
grand consommateur de pétrole, suivie de tr 
prés par !'Ontario; le Nouveau-Brunswick en 
également utilisé de grandes quantité 
L'Ontario utilise le pétrole intérieur, alors qu 
la Nouvelle-Ecosse, le Nouveau-Brunswick 
"Ile du-Prince-Edouard ont  recours at 
importations. 


Tout le gaz naturel consommé est extra 
au Canada. L'Alberta en est le principi 
consommateur, suivie de prés par l'Ontario; | 
Saskatchewan est le seul autre consommatet 
important. On ss'attend, au “cours @ 
prochaines années, a une diminutic 
considérable de l'utilisation du gaz naturel pot 
la production d'électricité, ce combustible étar 
maintenant jugé trop précieux pour cette fin. 


L'industrie des pdates et papiers de | 
Nouvelle-Ecosse et du Nouveau-Brunswic 
produit @ la fois de l'électricité et de la vapet 
industrielle au moyen de pétrole et de résidt 
forestiers. Les services d'électricité ¢ 
chacune de ces deux provinces possédent aus 
une centrale productrice d'électricité et 4 
vapeur a partir de pétrole. 


Le Nouveau-Brunswick posséde égalemer 
d'abondantes ressources en tourbe combustible 
et le gouvernement étudie la possibilité de s 
servir de la tourbe de la cdte nord de | 
province pour la production d'électricité. 


Pour obtenir des renseignements sur le 
combustibles utilisés par les service 
d'électricité, il s'agit de  consulter | 
Publication 57-202 de Statistique Canac 
"Statistique sur l'énergie électrique", vol. II. 


EMAND FORECASTING AND 
LECTRICITY SUBSTITUTION 


The historic pattern of annual growth in 
electricity consumption has been’ remarkably 
stable over the last 40 to 50 years and has 
ypically been in the area of 6% to 7%. Since 
974 there have been wide fluctuations in 
consumption as the rapidly changing price of 
fuels and capital investment have combined 
ith a period of low economic growth to 
-educe the opportunity for expanded use of all 
energy forms. Total energy growth in the last 
three years has been -0.28%, 7.13% and 5.42% 
respectively for Canada as a whole. Wide 


tonsumption in individual provinces during this 
eriod. While these fluctuations may be 
ubsequently found to be temporary aberrations 
rom a longer term trend, electrical system 
lanners and forecasters must attempt to 
advise their management on prudent expansion 
dlans in a situation of considerable 
uncertainty. The average growth for the three 
ears from 1974 through 1977 has been 4% in 
omparison with the ten year average from 
1966 to 1976 of 6.3%. The reduced growth is 
ndoubtedly a combination of a slower rate of 
conomic growth, the impact of higher prices 
‘or electricity and energy conservation 
measures. It is extremely difficult to assess 
at this time how much of the change could be 
ttributed to each of these three areas or 
hether there are other factors’ involved. 
ven if most of the reduced demand could be 
ttributed to the effect of economic 
erformance, it would be difficult to get a 
efinitive estimate of future economic growth 
ver the six to ten year time frame required 
or newly committed facilities to come _ into 
roductive use. 


Several utilities have, in the last year, 
educed their generation expansion programs to 
llow for the reduced prospect of electricity 
3rowth. While such decisions probably reflect 
rudent financial planning on the part of the 
tilities, there are other concerns which need 
0 be kept in mind. The major concern is oil 
is Canada may become increasingly dependent 
NM imported oil, especially after 1985. One of 
the roles for electricity is undoubtedly as a 
substitute for oil but the extent of this 
substitution potential is still uncertain. There 


PREVISION DE LA DEMANDE 
ET SUBSTITUTION 
DE L’ELECTRICITE 


La courbe de croissance annuelle de la 
consommation d'électricité est demeurée 
remarquablement stable au cours des 40 ou 50 
derniéres années, les taux se situant d'ordinaire 
autour de 6% et 7%. Depuis 1974, cependant, 
la consommation a_ fortement  varié car 
l'augmentation rapide des prix des combustibles 
et des dépenses dlinvestissements, conjuguée a 
une période de faible croissance économique, a 
limité les possibilités d'accroftre l'utilisation de 
toutes les formes d'énergie. Au cours des trois 
dernieéres années la croissance énergétique 
totale a été respectivement de -0,28%, 7,13% 
et 5,42% dans l'ensemble du Canada. Pendant 
cette méme période, le taux de croissance de 
la demande a connu des fluctuations marquées 
dans chacune des provinces. Méme_ si _ on 
constate que ces fluctuations sont des 
déviations temporaires d'une tendance 4a long 
terme, les planificateurs et les prévisionnistes 
des réseaux d'électricité doivent s'efforcer de 
recommander aux gestionnaires d'élaborer leurs 
plans d'expansion avec’ prudence,  puisque 
l'avenir s'annonce trés incertain. Au cours des 
trois dernieres années (1974 a 1977) le taux 
moyen de croissance a été de 4%, en regard 
de 6,3% entre 1966 et 1976. Ce 
ralentissement de la croissance  découle 
incontestablement de l'effet combiné du taux 
plus faible de la croissance économique, des 
répercussions de la hausse des_ prix de 
'électricité et des mesures  d'économie 
d'énergie. Il est actuellement tres difficile 
d'évaluer dans quelle mesure chacun des trois 
facteurs précités est responsable des 
changements observés ou méme de déterminer 
sil y a d'autres facteurs en cause. Méme si 
presque toute la diminution de la demande 


pouvait étre attribuée au rendement 
economique, il serait tres difficile d'obtenir une 
estimation definitive de la croissance 


économique des prochaines les six a dix années 
nécessaires a la mise en _ exploitation des 
installations recemment commandees. 


Au cours de la derniére année, plusieurs 
services d'électricité ont réduit leurs 
programmes d'expansion de la capacité de 
production afin de tenir compte des moins 
bonnes perspectives de la croissance de la 
demande dlélectricité. Méme si, derriere ces 
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are two risks to be avoided: on one hand, the 
excessive commitment of new plant capacity 
could divert capital resources from _ other 
worthwhile enterprises and expose the 
electricity consumer to more rapidly increasing 
prices than would otherwise be necessary; on 
the other hand, an expansion program that is 
below potential demand could inhibit 
opportunities for economic expansion and 
commit Canada to greater dependence’ on 
foreign energy supplies which may _ be 
insecure. While there is no magic solution to 
this dilemma, very careful judgment will be 
needed in selecting the most appropriate rate 
of expansion and special attention must be 
given to improving the quality of modelling 
techniques for better forecasts of future 
demand. This is particularly required to assist 
in segregating the various factors of demand, 
(price, economic activity, substitution and 
conservation), as separable components through 
which more precise forecasts of the future can 
be determined. 
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décisions, on devine de la prudence de la par 
des services d'électricité dans |'élaboration de 
programmes financiers, il faut également teni 
compte d'autres sujets de préoccupation, don 
le pétrole est le plus important. En effet, | 
Canada peut devenir de plus en plus tributair 
du pétrole étranger, surtout aprés 1985. Liu 
des réles de I'électricité est certainement d 
remplacer le pétrole brut, mais on_ ignor 
encore dans quelle mesure cette substitutior 
pourra _ s'opérer. Il s'lagit d'éviter deu 
dangers: d'une part, si la nouvelle capacité d 
production des centrales fait l'objet de tro 
grands engagements, les ressources en capitau: 
pourraient s'en trouver détournées de certaine 
autres entreprises profitables et exposerai 
ainsi les consommateurs d'électricité a de 
hausses de prix plus rapides qulelles ne | 
seraient autrement; d'autre part, si 
programme d'expansion ne suffit pas a comble 
la demande, cela pourrait nuire aux possibilité 
d'expansion économique et accentuer 
dépendance du Canada a ‘Il'égard de 
approvisionnements énergétiques étranger: 
souvent incertains. Puisqu'il n'existe aucune 
solution miracle a ce dilemne, il faudra faire 
preuve de beaucoup de _ discernement at 
moment de choisir le taux d'expansion idoine e 
stemployer tout particuliérement a améliorer le 
qualité des techniques d'établissement de: 
moceles pour obtenir de meilleures prévision: 
sur la demande future. Ces mesures  s'averen 
particuliérement utiles pour faire ressortit 
distinctement les divers facteurs de la demande 
(prix, activité économique, substitution e 
économies) et ainsi établir des prévisions plu: 
précises. 


EXPORTS 
AND IMPORTS 


Canada's net exports of electricity to the 
Jnited States increased by 85% during 1977 
‘elative to 1976, to a total of 17,044 GWh. 
[This represents 5.4% of net Canadian 
slectricity generation, up from 3.2% in 1976. 


British Columbia, Ontario and New 
3runswick were mainly responsible for these 
ncreases, up 170%, 140% and 42% respectively 
‘elative to 1976. The reasons for these large 
vet export increases were mainly related to 
weather conditions. The increase in British 
Columbia resulted from a combination of very 
oor water conditions in the predominantly 
dro system of the United States Pacific 
Northwest, and favourable water conditions in 
sritish Columbia. The Ontario increase 
esulted principally from the extremely cold 
veather during the early part of the year in 
he United States and extremely hot weather 
n July, at times when Ontario Hydro had the 
senerating capacity available to enable it to 
*xport power. American coal, imported by 
\ntario Hydro, was used to generate about 
25,815 GWh, or 8,771 GWh more energy than 
vas exported to the United States. This is 
quivalent to some 1,200 MW of high load 
actor (80%) generation. In New Brunswick the 
ncrease was the result of United States 
veather conditions and 400 MW of dedicated 
innual capacity at the Coleson Cove plant 
eing available for the first time. 


Manitoba moved from a position of net 
-xporter to that of a net importer from the 
Jnited States. This reversal was the result of 
he poorest water conditions in history for the 
Manitoba system, which is dependant on hydro 
or 83% of its capacity. 


The major developments regarding 
nterprovincial power flows were that Quebec's 
-xports to Ontario decreased slightly and 


Manitoba's exports to Ontario decreased to - 


bout half of the 1976 level. Newfoundland's 
xports to Quebec from the Churchill Falls 
lant increased by 4%, to an amount equivalent 
0 two-fifths of Quebec's provincial generation, 
sr a third of its in-province demand. 


The most significant interconnection 
levelopment of the year was the October 


EXPORTATIONS 
ET IMPORTATIONS 


En LO7L; les exportations nettes 
d'électricité du Canada vers les Etats-Unis ont 
augmenté de 85% par rapport a 1976, pour 
atteindre un total de 17044 GwWh. Ces 
exportations représentent 5,4 % de la 
production nette d'électricité du Canada, soit 
3,2% de plus quien 1976. 


Particuliérement élevées par rapport a 1976 
en Colombie-Britannique (170%), en Ontario 
(140%) et au Nouveau-Brunswick (42%), ces 
hausses des exportations nettes sont surtout 
attribuables aux conditions météorologiques. 
Ainsi, en Colombie-Britannique, |'augmentation 
résulte de deux facteurs: faibles précipitations 
dans le réseau du nord-ouest des Etats-Unis a 
prédominance de  centrales hydroélectriques 
associées A des conditions favorables dans la 
province. La hausse des  exportations de 
l'Ontario est surtout attribuable aux trés basses 
températures enregistrées aux Etats-Unis au 
cours des premiers mois de 1977 et aux 
grandes chaleurs de juillet; au cours de cette 
période, la capacité de production de 
I'Hydro-Ontario lui permettait d'exporter de 
l'energie. Le charbon que I!'Hydro-Ontario a 
importé des Etats-Unis a servi a la production 
de 25815 GWh, soit 8771 GWh de plus que la 
quantité d'énergie exportée aux Etats-Unis; cela 
équivaut Aa une production a _ coefficient 
d'utilisation élevé (80%) d'environ 1200 MW. 
Au Nouveau-Brunswick, la hausse est 
attribuable aux conditions météorologiques des 
Etats-Unis et au fait que 400 MW de capacité 
annuelle réservée étaient disponibles pour la 
premiere fois a la centrale de Coleson Cove. 


Le Manitoba est passé d'exportateur net a 
importateur net des Etats-Unis au cours de la 
derniére année. Ce renversement de _ la 
situation tient de ce que le réseau du Manitoba 
a connu les pires conditions pluviométriques de 
son histoire, 83% de sa capacité de production 
reposant sur les forces hydrauliques. 


D'autres faits importants concernant les 
échanges interprovinciaux d'énergie, 
comprennent les exportations légerement 
diminuées du Québec vers !'Ontario et celles du 
Manitoba vers l'Ontario; ces derniéres_ n'ont 
atteint qu peu pres la moitié du niveau de 
1976. Grace a la production de la centrale de 


33 


commissioning of the submarine cable between 
New Brunswick and Prince Edward Island. This 
tie consists of two cables, each with a 
Capacity of 100 MW. One cable is used as a 
stand-by. By year-end the cable was supplying 
up to half of Prince Edward Island's 
consumption. 


Figure 6 illustrates the interprovincial and 
Canada-United States electrical energy flows 
while Table A5 provides more detailed 
information. 


Installation of the submarine cable between 
N.B. and P.E.I. took place during the 
summer of 1977. 
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Churchill Falls, Terre-Neuve a augmenté «& 
4% ses exportations vers le Québec; celles-c 
correspondent maintenant aux deux cinquiéme: 
de la production du Québec ou au tiers de sg. 
demande intérieure. 


La plus importante réalisation de l'anné 
au chapitre des interconnexions a été la mise 
en service, en octobre, d'un c&ble sous-marir 
entre leo Nouveau-Brunswick ei 
I'Tle-du-Prince-Edouard. Cette interconnexior 
comprend deux cables de 100MW chacun, don: 
l'un est gardé en réserve. A la fin de l'année 
le cable en service transportait jusqua le 
moitié de la demande de I'fle. 


La figure 6 illustre les déplacements de 
l'électricité entre les provinces, et entre le 
Canada et les Etats-Unis. Le tableau Ae 
fournit des renseignements plus précis sur le 
situation. 


Installation du cable sous-marin entre le 
NOB. wet Cl du ean “durante Lb ebeal Ome 


-igure 6 Electrical Energy, Net Figure 6 Energie électrique - 
Transfers and Exports, transferts et exportations 
1977 (GWh) nets, 1977 (GWh) 
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INDUSTRY STRUCTURE 


Electrical energy in Canada is supplied by 
private and public utilities, and by industrial 
establishments. Most industrial establishments 
generate energy for their own use only, but 
some sell energy to municipal distribution 
systems or utilities. 


In general, industrial establishments use 
more energy than they generate. For example, 
in 1975 industrial establishments generated just 
80% of the electricity which they used. Of 
the generating plants owned by _ industrial 
establishments, 54% were in forest products, 
15% in mining, 11% in metal processing, 3% in 
chemicals and 17% in other industries. 


The largest installed capacity by industrial 
establishments is in Quebec and_ British 
Columbia (77% of the total) reflecting the 
concentration of forest product companies, 
mining companies and = aluminum — smelting 
companies in those two provinces. 


The amount of energy generated by 
utilities has been an increasing percentage of 
the total, as shown in percentages of total 
energy generated: 


Table 4 Percentage Production by Utilities 
and Industrial Establishments, 
1960-1976 


privé 


1960 
1970 10 74 
1975* 7 80 


1977 * 


Source: Statistics Canada Publication 57-202. 
Publication 57-202, Statistique Canada. 


UTILITIES 
__ SERVICES PUBLICS : 


Private Public 
Secteur Secteur 


STRUCTURE DE L’INDUSTRIE 


Les services des secteurs privé et public, 
ainsi que les établissements industriels 
fournissent l'électricité au Canada. La_ plupart 
des établissements industriels ne produisent de 
l'énergie que pour répondre a leurs besoins 
personnels, mais certains en vendent a des 
services di'électricité ou a des réseaux 
municipaux de distribution. 


Habituellement, les établissements industri- 
els consomment plus d'énergie quiils n'er 
produisent. Par exemple, en 1975, leur 
production d'électricité n'a couvert que 80% de 
leurs besoins. Parmi les centrales électriques 
leur appartenant, 54% operent dans le secteur 
des produits forestiers, 15% dans l'exploitatior 
miniere, 11% dans le traitement des métaux, 
3% dans les produits chimiques et 17% dans 
d'autres industries. 


Le Québec et la  Colombie- Britannique 
possedent la plus forte proportion de capacité 
installée entre les mains d'entreprises 
industrielles (77% du total), ce qui réf&te dans 
ces provinces la forte concentration de sociétés 
forestieres, de sociétés miniéres et d'alumineries. 


La quantité d'énergie produite par les 
services d'électricité eprésente un pourcentage 
de plus en plus élevé de la production globale, 
comme I'indique le tableau ci-dessous: 


Tableau 4 Pourcentage de production par 


service d’électricité et 


établissement industriel, 
de 1960 a ele 


INDUSTRIAL 

ESTABLISHMENTS 

Total ETABLISSEMENTS 
Total INDUSTRIELS 


84 16 


87 13 


* Churchill Falls (Labrador) Corporation Limited considered to be a publicly owned ** Data available only for total utilities. 


utility. 


On considre la Churchill Falls (Labrador) Corporation Limited comme un service 


public de propriété publique. 
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Dans le cas des services publics, on ne dispose que 
les totaux. 


The trend in Canada is towards greater 
‘public ownership of electric utilities. Over the 
‘years provincial governments have taken over 
linvestor-owned electric utilities, mainly on the 
basis that provincial utilities are able to 
‘provide electricity more cheaply than 
investor-owned utilities, through stronger credit 
jratings, no income taxes, etc. The latest 
provincial acquisition was in 1974 when 
‘Newfoundland purchased control of the 
Relectric company which owned the 


. 


ydroelectric generating plant at Churchill 
Falls, Labrador. 


The major electric utilities in each 
province in Canada, in terms of generating 
capacity and assets, are provincially owned in 
Il provinces except Prince Edward Island and 
lberta. An_ investor-owned utility supplies 
fmest. of the electricity in Prince Edward 
Island. In Alberta two investor-owned utilities 
supply about eighty percent of the electricity 
with municipally owned utilities supplying most 
of the remainder. A central planning body 
consisting of representatives of the utilities is 
responsible for co-ordinating generation and 
transmission facilities in Alberta. In 
Newfoundland, an investor-owned utility 
distributes 90% of electricity, about 15% of 
which it generates and the remainder it 
ourchases, mainly from the _ provincially-owned 


The major part of electricity is distributed 
o ultimate customers by the utility companies 
n all provinces except Ontario. In that 
Fistribus the great proportion of electricity is 
distributed by 354 municipal utilities which 
oburchase it from Ontario Hydro.  Investor- 
owned utilities supply a small amount as well. 


| The names of the electric utilities in each 
province can be found in the Statistics Canada 
Publication 57-204, Electric Power in Canada, 
Volume I. 


Au Canada, on tend de plus en plus a 
nationaliser les services d'électricité. Au cours 
des ans, les gouvernements provinciaux ont 
étatisé les services d'électricité, surtout parce 
gu 'ils considéraient que des services provinciaux 
étaient en mesure de fournir de I'électricité 
plus €conomiquement que des_ entreprises 
d'investissement du fait de leur meilleure cote 
de crédit, de l'absence d'impét sur le revenu, 
etc. La  derniére étatisation _provinciale 
remonte a 1974, lorsque Terre-Neuve a acquis 
la majorité des actions de l'entreprise alors 
propriétaire de la centrale hydroélectrique de 
Churchill Falls, au Labrador. 


Les principaux services d'électricité de 
chaque province du Canada, au point de l'actif 
et de la capacité de production, appartiennent 
aux gouvernements provinciaux, sauf a 
I'fle-du-Prince-Edouard et en Alberta. Une 
entreprise d'investissement comble presque 
toute la demande d'énergie de !'Tle- du-Prince- 
douard. En Alberta, deux sociétés privées 
fournissent environ 80% des approvisionnements 
électriques, tandis que des services municipaux 
répondent a la plupart des autres besoins. Un 
organisme central de planification composé de 
représentants des différents services est 
responsable de la coordination des installations 
de production et de _ transport de _ cette 
province. A Terre-Neuve, une société 
d'investissement distribue 90% de I'électricité; 
elle en produit environ 15% et achéte presque 
tout le reste du service étatisé. 


Dans toutes les provinces, sauf en Ontario, 
les sociétés productrices se chargent de 
distribuer la majeure partie de l'électricité au 
consommateur. En Ontario, presque toute la 
distribution est faite par les 354 services 
municipaux dont les approvisionnements 
provienment d'achats aupres de 
I'Hydro-Ontario. Les services a capitaux privés 
en fournissent également une petite partie. 


La Publication 57-204 de _ Statistique 
Canada ___intitulée: "Energie électrique au 
Canada", volume I, contient les noms. des 
services d'électricité de chaque province. 


37 


CAPITAL INVESTMENT 


Utility investment for new facilities 
increased by an estimated $5.2 billion in 1977, 
an increase of 24% over 1976. The breakdown 
of electric utility capital investment, and the 
relationship of utility capital expenditures to 
total capital expenditures for all sectors, and 
to GNP, for the period 1965 - 1977 are shown 
in Table 5. 


The amounts of electric utility capital 
investment relative to energy supply capital 
investment, total capital investment and _ to 
GNP are shown in Table 6 for five year 
periods “from” 1956. “4o ‘1975 “with the » 1977 
figures included for comparison. 


These figures illustrate that the capital 
investment in electric utilities is: 


e Very large in total; 
@ Growing rapidly; 


e Increasing relative to total capital 
investment and to the amount of GNP; 


e Maintaining its position of about 55% of 
Capital investment for energy supply. 


Internal sources of funds provided a third 
of the funds required by electric utilities over 
the period 1960-1975, although this fraction 
varied significantly from  one_- province’ to 
another. 


The original costs of utility fixed assets in 
service, broken down by generation, 
transmission, distribution and other, for the 
period 1960 to 1975 are shown in Table 7. 
For the Canada total, the costs remain quite 
evenly divided between generation, and _ the 
total of transmission, distribution and _ other. 
"Other" includes such things as office and 
storage buildings. This investment pattern can 
vary considerably from one region to another 
depending on the type of generation mix 
employed. For example, the percentage of 
investment in transmission will tend to be 
greater in those provinces with predominantly 
hydro generation. Conversely, it will tend to 
be less in those regions with predominantly 
thermal generation. 
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DEPENSES D’‘INVESTISSEMENT 


On évalue que les fonds investis par le 
services d'électricité dans de nouvelle 
installations ont augmenté de 5,2 milliards d 
dollars en 1977, soit une hausse de 24% pa 
rapport a 1976. Le tableau 5 donne | 
ventilation des dépensees d'investissement de 
services d'électricité et établit un rappor 
entre le PNB, les dépenses en immobilisatio 
dés “services et les  dépenses globale 
d'investissement de tous les secteurs, pour |, 
période de 1965 a 1977. 


Le tableau 6 compare le montant de 
dépenses d'investissement des service 
d'électricité aux dépenses d'investissement dan 
les approvisionnements énergétiques, au 
dépenses investissement globales et au PNB 
sur des périodes de 5 ans (de 1956 a 1975) 
Les données de 1977 permettent d'établir de 
comparaisons. 


Ces figures indiquent que les dé€pense: 
d'investissements dans des services d'electricite: 


e Sont trés importants dans l'ensemble; 
e Augmentent rapidement; 


e Augmentent par rapport aux dépense 
d'investissement globales et a la valeur d 
PNB; 


@ Se maintiennent a un niveau d'environ 559 
de dépenses. d'investissements dans _ le 
approvisionnements energetiques. 


Au cours de la période de 1960 a 1975, Ii 
tiers des fonds nécessaires aux service 
d'électricité a été puisé a méme des source 
internes, bien que cette proportion ait vari: 
largement d'une province a l'autre. 


Le tableau 7 présente une ventilation, pa 
secteur de production, de transport, d 
distribution et autre, des cofits originaux de 
immobilisations des services d'électricité. Pou 
l'ensemble du Canada, les cofts demeuren 
répartis assez également entre la production e 
ensemble des réseaux de transport, d 
distribution et autres. Le terme “autres 
comprend notamment les bureaux et le 
établissements d'entreposage. La structure de 


Table 5 Capital Investment Tableau 5 Investissement par les 
by Electric Utilities services d’électricité 


(Millions of Current $) 
(En millions de dollars actuels) 


_ 


(2) 
Machinery 
Oy) & Equipment 
Construction Machinerie Total Investment 


Construction et équipment Total investi 


(1) Statistics Canada Publication 57-202 for 1965-75; 61-205 for 1976-78. 
Publication 57-202 pour 1965 a 1975; 61-205 pour 1976 A 1978, Statistique Canada. 


(2) Statistics Canada Publication 57-202 for 1965-67 and 1972-75; Canada Year Book for 
1968-70; 1976-78 as (1). 
Publication 57-202 pour 1965 a 1967 et 1972 a 1975, Statistique Canada; Annuaire du 
Canada de 1968 a 1970; 


(3) Total Capital Investment by utilities as electric % of GNP; Statistics Canada 
Publication 11-003E; data for 1977 not available. 
Total des investissements des services d'électricité comme pourcentage du PNB; 
publication 11-003E, Statistique Canada; on ne dispose pas des données pour 1977. 


(4) Total Capital Investment by electric utilities as % of total capital investment in 
Canada; Statistics Canada Publication 61-206 for 1965-75; 61-205 for 1976-78, 1977 
figure based on Preliminary Actual; 1978 figure based on intentions. 

Total des investissements des services d'électricité comme pourcentage du total des 
investissements au Canada; publications 61-206 pour 1965 a 1975; 61-205 pour 1976 a 
1978, Statistique Canada; les données de 1977 sont fondées sur les chiffres 
préliminaires; celles de 1978 sont fondées sur les projets. 


* Totals may not correspond to the sum of the elements due to rounding. 


Les totaux peuvent ne pas correspondre a la somme des éléments a cause dé 
l'arrondissement des nombres. 
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Table € Historical Electric Utility 
Capital Investment 


1956-60 1961-65 

Electric Power 
(S_ billions) 332 3.5 
As % of investment 
in: 

Total Energy 47.0 52.0 

Total Economy 7.6 6.8 
As % of GNP 1.8 IMS) 

Source: 


Statistics Canada Publication 61-205 for 1 


977. 


Tableau 6 Dépenses d’investissement 
antérieures des services 
d‘électricité 

1966-70 1971-75 1977 
Energie électrique 
6.8 12.9 5.2 (en milliards de 
dollars) 
En % de l'investisse- 
ment par rapport a: 
55.0 56.0 55.0 L'énergie totale 
8.4 9.3 1.2 Le secteur économique 
total 
N58) 2.0 En % du: PNB 


"An Energy Strategy for Canada", Energy, Mines and Resources, Canada, 1976, for 1956-1975; 


"Une stratégie de l'énergie pour le Canada"; Ministére de l'Energie, des Mines et des 
Ressources, Canada, 1976, pour 1956 a 1975 Publication 61-205 pour 1977, Statistique 


Canada. 


Table 7 Original Cost of Utility 
Fixed Assets in Service 


1960 1965 
$000's % $000's % 
Generation 3,623 52 4,508 49 
Transmission 1,356 19 1,883 21 
Distribution 1,546 22 2,203 24 
Other 459 7 a2 6 
TOTAL 6,985 100 9,126 100 
Source: Statistics Canada Publication 57-202. 


Publication 57-202, Statistique Canada 


Tableau 7 Codt original des 


immobilisations en opération 
des services d’électricité 


* Totals may not correspond to the sum of the elements 


due to rounding. 


Les totaux peuvent ne pas correspondre a la somme des éléments a cause de 


l'arrondissement des nombres. 


Table 8 provides a good indication of the 
capital expenditures by electric utilities by 
region, for 1961-65, 1966-70, 1971-1975, 1976 
and “1977; Since capital expenditures by 
electric utilities are not available on a regional 
basis, the figures for Miscellaneous Utilities 
have been used. Over 90% of the capital 
expenditures in the miscellaneous utilities 
group, on a national basis, are by electric 
utilities. As might be expected, the major 
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1970 1975 
$000's % 5000's % 
6,883 48 10,549 4g Production 
3,087 22 4,802 22 Transport 
3,228 23 5,007 23 Distribution 
1,043 i HZ 7 Autres 
14,241 100 22,070 100 TOTAL < 
investissements peut  varier considérablemen 


d'une région a une autre, selon la nature de 
sources de _ production. Par exemple, I 
pourcentage d'investissement dans le transpor 
sera plus élevé dans les provinces a productio! 
hydro-électrique préponderante. Par contre, i 
sera plus faible dans les régions a fort 
production thermique. | 


Le tableau 8 donne un bon apergu de 


| 
| 
| 
| 


portion of the expenditures occur in Quebec 
and Ontario, since those two provinces have 
the largest utilities. The smallest Portion of 
expenditure is made in the Atlantic Region, 
while those for the Prairie Region and the 
Pacific/North Region are similar. 


Table 8 Capital Expenditures by Region, 


1961-1977 
(Millions of Current $) 


dépenses en immobilisation des services 
d'électricité, par région, pour 1961 a 1965, 1966 
a 1970, 1971 a 1975 et 1976 A 1977. Puisqu'on 
ne dispose pas, au niveau régional, de données 
sur les dépenses en immobilisation des services 
d'électricité, les chiffres des Services divers 
ont donc été utilisés. A l'échelle nationale, 
plus de 90% des dépenses en immobilisation 
dans le groupe des_ services. divers sont 
engagées dans les services di'électricité. Il 
stavert donc que les dépenses en immobilisation 
sont surtout effectuées en Ontario et au 
Québec, puisque ces deux provinces possédent 
les plus grands services d'électricité. La 
région de l'Atlantique dépense le moins dans 
les immobilisations, tandis que les dépenses des 
Prairies, du Nord et de la céte du Pacifique 
sont analogues. 


Tableau 8 Dépenses d’‘investissement 
par région, de 1961 a 1977 
(en millions de $ actuels) 


Preliminary 

Actual % Actual % Actual % Actual % Actual % 
Province or Region 1961-65 of Total 1966-70 of Total 1971-75 of Total 1976 of Total 1977 of Total Province ou Région 
Newfoundland 90 2.0 667 8.4 SYA 4.3 159 3D 94 er Terre-Neuve 
Prince Edward Island 10 0.2 12 0.2 18 0.1 7 0.1 5 0.1 Tle-Du-Prince-Edouard 
Nova Scotia 73 1.6 168 sil 287 2.1 LUZ Zo 139 2.5 Nouvelle-Ecosse 
New Brunswick 133 3.0 208 2.6 485 3.6 230 Dell 259 4.7 Nouveau-Brunswick 
Total Atlantic 306 6.8 1056 1353 1366 10.1 508 eS 495 9.0 Total Atlantique 
Quebec 1580 BDZ. 1642 20.6 3179 23.6 1280 28.4 2114 38.3 Québec 
Ontario 1242 P2feT 2704 34.0 4883 36.2 1162 25.8 Wes 23.0 Ontario 
Manitoba 274 6.1 49] 6.2 1090 8.1 371 8.2 380 6.9 Manitoba 
Saskatchewan 247 5.5 223 2.8 235 Ley. 122 720 147 2 Saskatchewan 
Alberta 235 ee 424 53 881 6.5 500 Mfatk 427 ibd Alberta 
Total Prairie 756 16.8 1138 14.3 2207 16.4 993 22.0 954 17.3 Total Prairies 
British Columbia, Colombie-Britannique 
Yukon & Northwest 2 Yukon & Territories 
Territories 603 13.4 1415 17.8 1842 13.7 562 2D 687 12.4 du Nord-Ouest 
CANADA 4487 100.0 7955 100.0 13476 100.0 4505 100.0 5517 100.0 Canada 
Electric Utility 3457 = 6754 = 12455 = 4229 a 5184 Sy Services d'électricité 
% Electric % du total par les | 
Utility of Total 77 = 85 2 92 ib 94 2 94 services d'électricité. 


Ource: Statistics Canada Publication 61-205. 
Publication 61-205 Statistique Canada. 


Capital Expenditures by electric utilities are not available on a regional basis. A reasonable proxy is the total for Miscellaneous 
Utilities - over 90% of which (on a national basis) is the electric power Component. 

Les immobilisations des services d'électricité ne sont pas disponibles pas région. Le total des services publics divers constitue une 
approximation raisonnable, dont !'énergie électrique constitue plus de 90% f !'échelle nationale). 
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FINANCING 


Since 1960, debt has been increasingly used 
to finance utility investments. Table 9 
indicates the portions of utility debt and equity 
for each province for the years 1960, 1965, 
1970, 1975 and 1976. For all provinces and 
regions except Alberta, Saskatchewan and New 
Brunswick, the debt portion of total capital 
was larger in 1976 than it was in 1960, 
dramatically so in some cases. The debt 
portion for Alberta and Saskatchewan was 
significantly lower in 1976 than in 1960, while 
it remained about the same in New Brunswick. 


Table 9 Electric Utility 
Financial Structure % 


FINANCEMENT 


Depuis 1960, les services ont de plus e€ 
recours a l'emprunt pour financer leu 
tableau 9 indique le 
proportions di'actif et de passif de chaqu 
province pour les années 1960, 1965, 1971 
1975 et 1976. Dans toutes les provinces € 
régions, a l'exception de I'Alberta, de | 
Saskatchewan et du Nouveau-Brunswick, la pat 
d'endettement en regard de _  Il'ensemble de 
immobilisations était plus grande en 1976 qu'e 
1960. Dans certains cas l'endettement ava 
méme atteint un seuil critique. En Alberta « 
en Saskatchewan, l'endettement était beaucot 
moindre en 1976 qu'en 1960, tandis qu'il s 
maintenait a peu pres au méme niveau a 
Nouveau-Brunswick. 


plus 
investissements. Le 


Tableau 9 Structure financiére 
des services d‘électricité % 


1960 1965 1975 1976 

Debt/Equity (1) (2) (1) (2) (1) (2) (1) (2) (1) (2) Passif/Avoir 
Newfoundland 58 42 70 30 82 18 81 19 79 21 Terre-Neuve 
Prince Edward Island 45 55 58 42 45 55 58 42 53 47 Tle-du-Prince-Edouard 
Nova Scotia 58 42 69 31 77 23 101 -1 103 -3 Nouvelle-Ecosse | 
New Brunswick 92 8 89 11 88 PZ onl 9 92 8 Nouveau-Brunswick | 
Quebec 61 39 i) 21 74 26 75 25 76 24 Québec 
Ontario 64 36 63 37 66 34 74 26 77 23 Ontario 
Manitoba 90 10 91 ) 93 7 96 4 97 3 Manitoba 
Saskatchewan 97 3 90 10 81 19 70 30 73 27 Saskatchewan 
Alberta 60 40 57 43 56 44 53 47 49 51 Alberta 
British Columbia 70 30 89 11 94 6 94 6 94 6 Colombie-Britannique | 
Yukon and Yukon et | 
Northwest Territories 91 ) 71 29 77 23 Oe 1 98 2 Territories du Nord-Oues 


(1) Debt 
Passif : Dette 4 long terme + dette a court terme 


: Long term + short term debt. 


(2) Equity: Total of capital and reserves + surplus. 


Avoir : Total du capital et des réserves + les surplus. 
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Statistics Canada Publication 57-202. 
Publication 57-202, Statistique Canada. 


The debt/equity relationships in Prince 
-dward Island and Alberta reflect the fact that 
nvestor-owned utilities supply either all or 
most of the electricity in those provinces, 
whereas publicly-owned utilities provide most 
yf electricity in the other provinces. The 
nvestor-owned utilities must employ a more 
conservative financial structure, in recognition 
yf their greater financial risk. The debt of 
he publicly-owned utilities is guaranteed by 
he provinces. 


Le rapport de solvabilité de 
I'Tle-du-Prince-Edouard et de l'Alberta tient du 
fait que, dans ces deux provinces, des 
entreprises d'investisement répondent a la 
totalité, ou a la plus grande partie, des besoins 
en électricité; ailleurs, les services étatisés 
s'en chargent. Les services appartenant aux 
entreprises privées doivent recourir A une 
structure financiére plus prudente, en raison du 
plus grand risque qu'ils encourent de subir des 
pertes financieéres. La dette des_ services 
étatisés est garantie par les provinces. 


ne Point Lepreau nuclear plant in New 
runswick, by the Bay of Fundy ts scheduled 
) Operate tn 1980. Federal funding covers 
uf the cost of the: first nuclear plant in 
province. 


La centrale nucléatre de pointe Lepreau, au 
Nouveau-Brunswick, prés de la bate de Fundy , 
dott entrer en service en 1980. Le gouverne- 
ment fédéral finance la moitté des coiits de 
la premtére centrale nucléatre dans une 
province. 
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COSTING AND PRICING 


COSTING 


The unit cost of supplying electricity has 
been increasing rapidly in recent years. The 
two basic reasons for the marked increase in 
this cost are: 


e The significant increase in the rate of 
inflation; 

@e The dramatic increase in the cost of fossil 
fuels. 


The relatively high level of inflation in recent 
years affects the electric utility industry in 
two ways: firstly, by increasing the cost of 
the very large quantity of funds required to 
meet capital requirements, as outlined in the 
section on investment; and = secondly, by 
increasing the cost of constructing additional 
facilities. The average interest on new long 
term debt used by the utilities is shown below 
for five yéarspertodsstrom 1356) to, 1977. 


Table 10 Average Interest 
on Public Utility 
New Long Term Debt (%) 


1956-60 1961-65 


5.08 DS 


Source: McLeod, Young, Weir Utilities Bond Yields. 


The index of electric utility construction 
costs is shown in Figure 7, the band 
representing the range of different rates of 
increase for different parts of the utility 
system, (that is, generation, transmission, and 
distribution). This figure illustrates the very 
significant increase in utility construction costs 
between 1973 and the present, a trend shared 
by most capital projects. 


With regard to fossil fuel costs, Figure 8 
illustrates the sharp increases which the 
utilities have experienced since the price of oil 
was increased so dramatically in 1973 by the 
Organization of Petroleum Exporting Countries 
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ETABLISSEMENT DES COUTS 
ET DES PRIX 


ETABLISSEMENT DES COUTS 


Les cotits unitaires d'approvisionnement ef 
électricité ont augmenté rapidement au_ cour. 
des derniéres années. Il y a deux principale 
raisons a cela: 


e La forte augmentation du taux d'inflation 
e L'augmentation stupefiante du codt de: 
combustibles fossiles. 


Le niveau relativement élevé de I'inflation de 
dernieres années affecte l'industrie des service: 
d'électricité de deux fagons: d'une part, i 
augmente le cot des fonds considérables requi 
pour répondre aux besoins en capitaux (voir k 
chapitre des investissements), et d'autre part, i 
fait monter les cotits de constructior 
d'installations supplémentaires. L'intérét moyer 
sur une dette a long terme contractée par le: 
services d'électricité est indiqué, ci-dessous 
par tranches quinquennales (de 1956 a 1977). 


Tableau 10 Intérét moyen sur les dettes 
a long terme 
des services publics (%) 


1971-75 1976-77 | 


9.19 10.06 | 


La figure 7 présente I'indice des cofits de 
construction de services d'électricité; la bande 
représente l'écart entre les différents tau 
d'augmentation pour chacune des parties dt 
réseau d'un service (c'est-a-dire les secteurs dé 
la. production, du _ transport, et de dH 
distribution). La figure fait ressortir le a 
quientre 1973 et aujourd'hui, les codts dé 
construction de services d'électricité on 
fortement augmenté, tendance a laquelle k 
plupart des projets d'investissement n'ont pa 
pu échapper. 


En ce qui concerne les codts de 
combustibles fossiles, on remarque a la figure 


gure 7 Price Index Trends 

in Electric Utility 
Construction 1966-1977 
(1971=100) 


160 


140 


120 


100 


YEARS /ANNEES 


Electricity Production, 
1960-1976 


YEARS /ANNEES 


Figure 7 Tendances 


de Il‘indice des 


prix dans la construction 
de services d’‘électricité, 
de 1966 a 1977 (1971=100) 


200 


180 


RANGE BETWEEN 
THE DIFFERENT 


RATES OF INCREASE 
FOR DIFFERENT 


PARTS OF THE 
UTILITY SYSTEM. 


MARGE ENTRE LES 


DIFFERENTS TAUX 
D‘AUGMENTATION 
POUR DIFFERENTES 


PARTIES DU RESEAU 


DE SERVICES PUBLICS. 


Source: Statistics Canada 


Publication 62-007 


Statistique Canada, 
Publication 62-007 


80 P: Preliminary 


Préliminaire 


d‘eléctricité, 
11 
10 
9 Sources: 


g 1960-75: 


7 1976: 


4 1960-75: 


3 1976: 


Figure 8 Cout unitaire du combustible 
utilisé pour la production 
de 1960 a 


a 1976 


Statistics Canada 
Publication, 57-202 


National Energy 
Board Publication 
“Canadian Electric 
Utilities, Analysis 
of Generation and 
Trends’, 1976. 


Statistique Canada, 
publication 57-202 


Office national de 
l'énergie, publication 
“Les services 
canadiens d’électricité 
— Analyse de la 
production et des 


tendances’’, 1976. 
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(OPEC). For Canada in total, the fuel costs 
per kilowatt hour generated from fossil fuels 
has nearly tripled between 1973 and 1976. The 
impact of this cost increase varies considerably 
from one region of the country to another 
depending on the type of fuel used, and the 
percentage of total energy supplied that is 
derived from _ fossil fuelled plants. Earlier 
sections of this publication provide a _ regional 
breakdown for both of these. 


PRICING 

Table 11 provides data on the average 
revenue from_ electricity sales in each 
province. As can be seen, the unit revenue 


for Canada was quite stable up to about 1972, 
then the cost began to escalate, for reasons 
outlined above - more rapidly in some regions 
than in others. 


Figure 9 illustrates the movement of the 
electricity price component of the Consumer 


Table 11 Average Revenue from Electricity 


Sales, by Province, 1964-1976 
(current cents/kWh) 


PROVINCE 1964 1966 1968 1970 
Newfoundland 1.0 Test , 0.9 1.0 
Prince Edward Island SD) Sal 29) 2.8 
Nova Scotia 2.0 As) 1.9 139 
New Brunswick 1.8 1.5 eS) 1.6 
Quebec 0.8 0.8 0.9 1.0 
Ontario 1.0 1.0 1.0 ito}! 
Manitoba 1.0 Neal IIe Wok 
Saskatchewan 2a3 2.0 Ne 1.7 
Alberta 1.8 1.6 1.6 Ihas: 
British Columbia 1.4 1e2 oz 133 
Yukon - - - Zee 
Northwest Territories - - - Ze 
CANADA Led 1.0 1.1 Wt 
Source: Statistics Canada Publication 57-202. 


Publication 57-202, Statistique Canada. 
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les fortes  hausses_ illustre les servic 
d'électricité enregistrées par les _ servic 
d'électricité depuis que l'Organisation des pa 
exportateurs de pétrole (OPEP) a imposé u 
montée en flkche des prix du pétrole en 197 


Dans l'ensemble du Canada, les codts d 
combustibles par kilowattheure produit a part 
de combustibles fossiles ont presque trip 


entre 1973 et 1976. Les répercussions de 
hausse des cofits varient considérablement d'u 
région a l'autre, en fonction du type « 
combustible utilisé et du pourcentage du tot 
des approvisionnements énergétiques fourni p 
les centrales a combustibles fossiles. L 
premiers chapitres de la présente publicatic 
présentent une analyse de ces deux facteurs 
l'échelle régionale. 


ETABLISSEMENT DES PRIX 


Le tableau 11 présente des données sur 
revenu moyen tiré des ventes d'électricité da 
chaque province. Ainsi qu'on peut le constate 
le revenu unitaire pour l'ensemble du Canada 
été stable jusquien 1972; puis, les cofits o 
commencé a grimper plus ou moins rapideme 
selon les régions, pour les raisons précitées. 


La figure 9 indique les fluctuations de 
composante du prix de Il'électricité de "Indi 


Tableau 11 Revenu moyen des ventes 
d‘électricité par province, 
de 1964 a 1976 
(en cents actuels/kWh) 


LOT Za OTE SD OLG PROVINCE 

Hel M8) 1.4 1.4 Terre-Neuve 

3.0 Be7, 4.1 Dal Tle-du Prince-Edouard 
PSO*520. gS 6.2.8 Nouvelle-Ecosse 

eS hel ee 2.0 Nouveau-Brunswick 

1.0 fer 1.3 1.4 Québec 

1.2 1.4 1.6 1.8 Ontario 

1.0 ez 1.4 Ned Manitoba 

1.6 1.6 1.8 Zell Saskatchewan 

ites Led, 2.0 2.4 Alberta 

13 1.4 1.6 1.8 Colombie-Britannique i 
2.4 2.6 Del, 3.5 Yukon 

Bez 3.6 4.0 Dv Territoires du Nord-Ouest 
1.2 3 eS) 17 


CANADA — 


gure 9 Electricity Price Index Figure 9 Indice des prix de I'électricité 
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ELECTRICITY PRICE INDEX 
INDICE DES PRIX DE L’ELECTRICITE 
rice Index relative to that of the _ total des prix a la consommation, en regard des 
onsumer Price Index. variations de "Indice global des prix a la 
consommation. 
This shows that the electricity price 
ymponent increased much more slowly than On remarque que de 1953 a 1966, la hausse 
le total from 1953 to 1966, at about the de la composante du prix de l'électricité a été 
ime rate from 1966 to 1974 and at a higher beaucoup plus lente que  l'augmentation de 
ite since 1974. l"Indice global des prix; en fait, elle réussi a se 
, maintenir a peu prés au méme taux entre 1966 
Table 12 provides data on_ residential et 1974, et s'est accélérée depuis. 


ectricity costs for selected Canadian cities. 
Le tableau 12 fournit des données sur les 


Spurred in part by the substantial upward cotts de l'électricité dans les résidences de 
jjustment of electricity prices and the certaines villes du Canada. 
‘ospects of future increases, there has been a 
‘eatly expanded interest in rates and_ the En raison du rekvement des prix de 
‘icing mechanism. Pricing is perceived as l'électricité et des perspectives de  hausses 
sing: prochaines, les tarifs et le mé€canisme de 
l'établissement des prix ont suscité un intérét 

An incentive for conservation; grandissant. On considere que l'établissement 
A means of reducing the need for new des prix: 

Capacity with consequent reduction of 

environmental impact and demand = for e Encourage fortement les économies 
Capital; d'éner gie; 

An essential component in _ optimizing 

economic efficiency in the allocation of e Permet de réduire le besoin de nouvelle 
resources. capacité, minimisant par consequent les 


répercussions sur l'environnement et la 
demande de capitaux; 
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Table 12 Residential Electricity Costs 
for Selected Canadian Cities, 
as of July 1977 
(1,000 kWh/month) 


Tableau 12 Codt de I'électricité dans 


le secteur résidentiel pour 
certaines villes canadiennes, 
en juillet 1977 

(1,000 kWh/mois) 


Cost to Utility Percentage 
Customer!) Revenue(2) Difference(3) 
Cott pour Recettes Pourcentage | 
le consommateur des services de difference (3) 
publics‘2 . 
Vancouver $30.65 $28.65 7.0 Vancouver 
Calgary Zep2 22.61 -4.8 Calgary 
Edmonton 20.55 20.55 = Edmonton ) 
Regina 28.56 25.96 10.0 Regina 
Winnipeg 25.26 725)-5)0) 7.3 Winnipeg 
Toronto 24.99 24.99 = Toronto 
Ottawa 24.08 24.08 == Ottawa 
Montreal 20.57 19.05 8.0 Montréal ! 
) 
Fredericton 30.34 30.34 -- ; Fredericton 
Halifax 40.50 40.00 Il53} Halifax 
Charlottetown Boe) Deke) -- Charlottetown 
St. John's 29.14 26.49 10.0 St. John's | 
(1) Cost to the customer, including provincial discounts, taxes, etc., as calculated 
by EMR. 
Coft pour le consommateur, y compris les rabais, les taxes, etc., tel que le 
calcule |'EMR. 
(2) Price charged (and revenue received) by the utility from Statistics Canada 
Publication 57-203. 
Prix exigé et revenu percu par le service public selon la publication 57-203 de 
Statistique Canada. 
(3) Cost to Customer + Utility Revenue. 
Rapport entre le consommateur et les recettes du Service public. 
However, it is unlikely that all of these @  constitue un facteur essentiel 


objectives can be achieved simultaneously. 


Historically, the main concerns have been 
that electricity pricing should produce adequate 
(but not excessive) revenue for the electric 
utility and that revenues derived from different 
customer classes should fairly reflect the costs 
incurred by the utility in Providing service for 
each class. Consideration has also been given, 
in the development of rate structures, to the 
existence of several distinguishable cost 
components such as capacity (kilowatt) costs 
associated with peak power demand, energy 
(kilowatt hour) costs, and fixed customer 
service costs (e.g. metering, billing). In some 
instances, inclusion of specific Capacity and 
energy components in a rate structure depends 
on whether or not the cost of demand 
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de 
ones : s A 
l'optimisation du rendement économique de 


la répartition des ressources. 


Cependant, il est peu probable que tous ce: 
objectifs puissent étre atteints en méme temps. — 


Par le passé, on se préoccupait surtout dt 


fait que les prix de _ IJ'électricité devaient 
assurer au_ service d'électricité un  revent 
suffisant (sans €tre excessif), et que les 
revenus tirés des différentes classes de 


consommateurs devaient refléter fidélement les 
cofits engagés par le service public pour chaque 


classe. On a également attaché de 
l'importance, dans !'élaboration des structures 
tarifaires, a l'existence de plusieurs 
composantes distinctes dans les coats, 


notamment les cofts de la puissance (kilowatt. 


: 


i 
} 


‘metering can be 
|) customers. 


j 


i 


idiscussion in Canada, 


itime-differentiated 
‘for more efficient allocation of 
Iproviding to electricity Customers 


‘currently being 
‘States, to 
i'time-differentiated 


jis underway at the 
relating to Ontario Hydro. 
junderway at present in Quebec and soon will 
be in Nova Scotia. 


justified for small use 
Even if specific measurement of 
these separate components is not economic, 
there has been an attempt to develop rates 


ithat reflect this underlying philosophy at least 
for the class as a whole if not for individual 
“customers. 


In recent years there has been considerable 
plus discussion, research 


jand demonstration in the United States of the 
juse of rates that vary over different hours of 
ithe day, days of the week and seasons of the 


benefit of these 
could be to _ provide 
resources, by 
information 
on the cost of supplying electricity at different 
times of the day, week and year. 


One major 
rates 


year. 


Intensive research into this subject is 
carried out in the United 
determine to what extent 
rates}, aresjeteasible) for 
A major hearing on this topic 
Ontario Energy Board, 


Similar research is 


implementation. 


liés &@ la demande de pointe, les cofits de 
l'energie (kilowattheure) et les cofits fixes des 
services aux clients (par exemple, le comptage 


et la facturation) Pour déterminer si la 
structure tarifaire doit comprendre des 
composantes  particuliéres en  matiere de 


puissance et d'énergie, il faut parfois établir si 
les cots de comptage de la demande peuvent 


étre justifiés dans le cas de petits 
consommateurs. Méme si une évaluation 
précise de ces différentes composantes ne 
s'avere pas économique, les efforts déployés 


jusqua présent ont tenté d'établir des tarifs qui 
font ressortir ce principe fondamental du moins 
pour l'ensemble d'une classe de consommateurs, 
faute de pouvoir le faire au niveau. des 
individus. 


Ces derniéres années, la question de 
l'utilisation de tarifs variables en fonction des 
heures, des jours, et des saisons a été 
largement discutée au Canada, et a fait l'objet 
de discussions, de recherches et de 
démonstrations aux Etats-Unis.  L'utilisation 
d'une tarification variable selon I'horaire aurait 
comme grand avantage de mieux répartir les 
ressources, en fournissant du méme coup aux 
consommateurs d'électricité des renseignements 
sur les cofits d'lapprovisionnement a différentes 
périodes de la journée, de la semaine et de 
l'année. 


Les Etats-Unis effectuent actuellement des 
recherches approfondies afin de déterminer 
dans quelle mesure il serait possible d'appliquer 
une __ tarification variable — selon I'horaire. 
L'Ontario Energy Board tient actuellement une 
grande audience a propos de_ |'Hydro-Ontario. 
Le Québec effectue également des recherches 
analogues et la Nouvelle-Ecosse emboitera le 
Pas sous peu. 
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TIDAL POWER 


The tides in the Bay of Fundy are among 
the highest in the world and have attracted 
investigations of successively greater scope 
during the last fifty years. A very detailed 
study was undertaken in the late 1960's by the 
Atlantic Power Tidal Programming Board which 
reported in October 1969 that, while 
technically feasible, economic justification for 
tidal plant construction could not be achieved. 
As a result of changes in the relative cost of 
alternative sources of energy, it was decided in 
December 1975 by the governments of New 
Brunswick, Nova Scotia and Canada _ to 
empower the Bay of Fundy Tidal Power Review 
Board to provide firm estimates of the cost of 
tidal energy in relation to alternatives as a 
basis for a decision to proceed with detailed 
engineering design. The work of the Board 
was completed late in 1977. Thirty sites were 
evaluated by the Board, three were selected 
for more intensive study and from these three, 
one site in the Cumberland’ Basin’ was 
recommended for prefeasibility engineering 
design. 


The selected site would have a capacity of 
approximately 1,100 MW and would have an 
estimated cost of $1.2 billion (1976 dollars) or 
about $3.1 billion in current dollars if and 
when completed in the late 1980's. The annual 
output from the plant is expected to be about 
3.4 million kWh. Although the tides represent 
a renewable source of energy, the Tidal Power 
Review Board does not hold out any prospect 
that tidal development can provide electricity 
to the Maritime region at a cost significantly 
lower than the more conventional expansion of 
the electric utility systems. Indeed, there will 
be special difficulties in developing a financing 
agreement which would not  impose- on 
electricity customers a higher cost during the 
early years of operation of a tidal plant. In 
view of this, the decision to proceed with a 
design study would not necessarily imply a 
decision to undertake investment in the project 
- a decision which would be faced not earlier 
than 1981. 


Most of the benefit of a tidal plant in the 


Maritimes would arise from its potential to 
displace oil fuel for existing thermal generating 
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ENERGIE MAREMOTRICE 


Les marées de la baie de Fundy 
classent parmi les plus fortes au monde. Ell 
ont donc, au cours des cinquante dernier 
années, motivé l'exécution d'études d'une port 
toujours plus grande. Vers la fin des anné 
1960, l'Atlantic Power Tidal Programmi 
Board a effectué une étude trés minutieuse 
conclut dans son rapport d'octobre 1969 qu 
stil est techniquement possible de mettre | 
valeur l'énergie marémotrice, la  constructi 
d'une centrale marémotrice n'a aucul 
justification sur le plan économique. En rais 
des hausses du codt relatif des autres source 
d'énergie, les gouvernements ( 
Nouveau-Brunswick, de la Nouvelle-Ecosse 
du Canada décidaient, en décembre 1975, | 
confier au Bureau des études marémotrices | 
la baie de Fundy la tache de préparer ul 
évaluation des cofts d'exploitation de l'énerg 
marémotrice par rapport. aux autres sour 
d'énergie, afin de décider de l'opportunité | 
dresser des plans techniques détaillés. | 
Bureau achevait son travail vers la fin | 
1977. Parmi les 30 emplacements examinés, 
Bureau en a retenu trois pour fins d'études pl 
approfondies et recommandé un emplaceme 
dans le bassin de Cumberland comme offrant, 
premiere vue, des possibilités de concepti 
technique. 


L'emplacement choisi aurait une capaci 
d'environ 1100 MW et on prévoit que s 
aménagement cofiterait 1,2 milliard de dolla 
(dollars de 1976), ou 3,1 milliards en monna 
courante, a supposer qu'il soit prét a la fin d 
annees 1980. La production annuelle de 
centrale atteindrait environ 3,4 millions 
kWh. Méme si les marées constituent wu 
source d'énergie renouvelable, le Bureau d 
études marémotrices n'entrevoit nullement 
perspective dlutiliser l'énergie des marées po 
fournir de  Jl'électricité a la région d 
Maritimes a un cofit nettement inférieur a ce. 
des projets plus classiques d'expansion ¢ 
réseaux de services d'électricité. En effet, 
ne pourra, sans se heurter a des difficult 
particuliéres, en arriver & une entente financit 
qui n'imposerait pas aux consommatet 
d'électricité une hausse de cots au cours ¢ 
premieres années d'exploitation d'une centré 
marémotrice. Pour cette raison, la deécisi’ 


ants in the region. The generation scenarios 
ised by the Tidal Power Review Board include 
ubstantial additions of nuclear capacity as the 
owest cost source of base load electricity 
eneration in the Maritime region and_ the 
thoice to proceed with tidal development would 
ot influence the choice of nuclear generation 
1 any significant way. Indeed the tidal and 
uclear sources would complement one another. 


NATURAL TIDAL RANGES (ft.) 
AMPLITUDE DES MAREES (pieds) 


Maximum 47 
Minimum 22 
Average 32 
Moyenne 


| NEW BRUNSWICK 
NOUVEAU-BRUNSWICK 


SS 
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BAIE DE FUNDY 


d'entreprendre une étude technique n'implique 
pas nécessairement qu'il faille investir dans le 
projet. Cette derniere question ne fera l'objet 
d'aucune décision avant 1981. 


La plupart des avantages d'une centrale 
marémotrice dans les Maritimes découleraient 
des possibilités de remplacement du pétrole 
utilise comme combustible dans les centrales 


thermiques de la région. Les scénarios de 
production utilises par le Bureau des études 
maremotrices englobent des additions 


considérables de capacité de —_ production 
nucléaire, puisqu'il s'agit de la source la moins 
cofiteuse de production d'électricité de charge 
de base dans les Maritimes. Par ailleurs, le 
choix de mettre en valeur l'énergie 
marémotrice ne changerait pas grand-chose au 
choix de recourir a la production nucléaire 
puisque ces deux sources d'énergie se 
compléteraient. 


POWER POTENTIAL 


ENERGIE POTENTIELLE 


Installed capacity (MW) 795 
Puissance installée (MW) 


Annual energy production (GWh) 
Production annuelle d’énergie (GWh) 2352 


CUMBERLAND BASIN 
BASSIN DE CUMBERLAND 
NA *AMHERST 
Des SITE A8 


MINAS BASIN 
BASSIN DE ~ een 


Oy. SCOTIA 
~ NOUVELLE-ECOSSE 


to, 


HALIFAXS 


BAY OF FUNDY 
BAY OF FUNDY > BAIE DE FUNDY 


Tidal Power Site 


| Emplacement d’énergie marémotrice 


Mean tidal range in feet 
Amplitude moyenne des marées en pieds 
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RESEARCH 
AND DEVELOPMENT 


The production and distribution of 
electricity "iss, imherentlys aljwhighly secapital 
intensive activity involving the use of 
sophisticated technologies. On the other hand, 
most of the primary supplies of electricity 
such as coal and nuclear fuels, and renewable 
resources such as hydraulic energy suggest that 
such resources should be exploited to the 
maximum extent to meet Canada's needs in 
preference to the more rapidly depleting 
energy forms. 


To ensure the optimum role of electricity 
in the energy economy, technological 
improvements which can_ reduce costs and 
improve efficiency of production, transmission 
and utilization have a very important role to 
play. The major electric utilities in Canada 
undertake substantial research programs and 
within the last few years a cooperative 
program of research and development managed 
by the Canadian Electrical Association (CEA) 
has been established and is maturing as an 
effective vehicle for many types of research 
activity associated with electrical energy. 


This program, which is supported jointly by 
contributions from Canadian electric utilities 
and from the Department of Energy, Mines and 
Resources has now over eighty individual 
research programs committed and an annual 
budget exceeding $2.5 million. The work under 
the program is carried out by a variety of 
contractors including the utilities themselves, 
universities, consultants, research institutes and 
manufacturers. The program comprises four 
major areas as_ follows: transmission and 
systems; generation; distribution; utilization and 
conser vation. 


While the dollar. amounts spent under this 
Program are at present quite modest compared 
with the direct investments by major utilities 
in their internal research programs, 
(approximately $40 million in 1977), or the 
major investments by the federal government, 
especially in the area of nuclear energy, the 
CEA program, nevertheless, provides a focus 
for identifying research priorities and _ for 
Participation by the smaller utilities in 
research activity. Equally important is the 
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RECHERCHE 
ET DEVELOPPEMENT 


La production et la _ distribution | 
l'électricité nécessitent de gran 
investissements de capitaux et l'utilisation d'ur 
technologie trés compliquée. Par contre, po 
répondre aux besoins du Canada, il faudra 
exploiter de fa¢gon exhaustive la plupart d 
sources primaires d'électricité comme 
charbon et les combustibles nucléaires, et k 
ressources renouvelables comme l'énerg 
hydraulique, de préférence a des form 
d'énergie facilement épuisables. 


Les améliorations techniques, dont |'empl 
permet de réduire les cots d'exploitation ¢ 
d'améliorer l'efficacité de la production, « 
transport et de la consommation, se_ revéler 
indispensables lorsqu'il s'agit d'assurer un 1 
optimal a I'électricité dans  1l'économi 
énergétique. Les grands services d'électricit 
du Canada exécutent de vastes Programmes ¢ 
recherche et, au cours des derniéres années, fe 
a créé et élaboré un programme coopératif C 
recherche et de développement géré par | 
direction de __ |'Association canadienne c 
l'électricité (ACE), et dont la fonction consist 
a encourager de nombreux types de travaux ¢ 
recherche associés a l'énergie électrique. 


Ce programme, financé conjointement pz 
des services d'électricité du Canada et 
ministere de I'Energie, des Mines et de 
Ressources, englobe plus de  quatre-vinj 
programmes de recherche distincts. Le budge 
annuel dépasse les 2,5 millions de dollar 
L'exé€cution des travaux est confiée a différen 


entrepreneurs, y compris, les ser vice 
d'electricite mémes, des universites, dé 
experts-conseils, des etablissements ni 


recherche et des fabricants. Le programme ¢ 
subdivise en quatre grands  domaines: 
transport et les réseaux; la production; 
distribution; la consommation et les économies. 


Méme si les dépenses du programme sor 
actuellement  restreintes par rapport at 
investissements directs des grands _ service 
d'électricité dans leurs programmes internes ¢) 
recherche (environ 40 millions de dollars € 
1977), ou les investissements considérables ¢ 
gouvernement fédéral, surtout dans le domair 
de l'énergie nucléaire, le programme de "AC, 


articipation of many individuals from the staff 
f utilities across Canada in the management 
f research projects. More than a_ hundred 
dividuals were involved during 1977 in project 
onitoring and sub-committee activity related 
) the operation of the research program. 


sert néan-moins a coordonner les _ objectifs 
Prioritaires de recherche et la participation de 
plus petits services a l'exécution des travaux de 
recherche. La participation de nombreux 
membres du personnel des services d'électricité 
du Canada a la_ gestion des projets de 
recherche constitue un autre élément trés 
important. En 1977, plus d'une centaine de 
personnes ont participé a la surveillance des 
projets et  travaillé en  sous-comités A 
l'exécution du programme de recherche. 
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JEFINITIONS 


Sapacity: The rated ability of facilities to 
Produce or deliver power at a 
given Point in time, for 
example, installed generating 
Capacity means the maximum 

| amount of power that can be 

| generated at a given point in 
| time. 

ower: The time rate at which 
electrical energy is made 
available, typically measured in 
kW. 

roduction: Generation of electrical energy, 
typically measured in kWh. 

‘onsumption: Use of electrical energy, 
typically measured in kWh. 

JEFINITIONS 

, . ¢ ¢ ¢ ld 

apacite: Quantite théorique d'énergie que 

| des installations peuvent 

| produire ou livrer &@ un moment 

| déterminé. Par exemple, la 

capacité de production installée 

| d'une entreprise désigne la 

| quantité d'énergie que cette 
entreprise peut produire a un 
moment déterminé. 

uissance: Energie électrique fournie par 
unité de temps et ordinairement 
mesurée en kW. 

roduction: Energie électrique produite et 


-onsommation: Energie 


ordinairement mesurée en kWh. 


électrique utilisée, 
ordinairement mesurée en kWh. 


ABBREVIATIONS 
Power: kW - kilowatts 
MW - megawatts = 1,000 kW 
GW - gigawatts = 1,000,000 kW 
TW - terawatts = 1,000,000,000 kW 
Energy: kWh - kilowatt-hours 
MWh - megawatt-hours = 1,000 kWh 
GWh - gigawatt-hours = 1,000,000 kWh 
TWh - terawatt-hours = 1,000,000,000 kWh 
kV - kilovolt 
ABREVIATIONS 
Puissance: kW - kilowatts 
MW - mégawatts = 1000 kW 
GW - gigawatts = 1000000 kW 
TW - térawatts = 1000000000 kW 
Energie: kWh - kilowattheures 
MWh- mégawattheures = 1000 kWh 
GWh- gigawattheures = 1000000 kWh 
TWh- térawattheures = 1000000000 kWh 
kV - kilovolt 
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Table A5 Production Capacity by Type 
Tableau A5 Capacité de production par type 


Newfoundland and Labrador 


TOTAL (ENO/FIN 1376) 
AOQOITIONS (1977) 

ADDITIONS (NET/NETTE 1377) 
TOTAL (ENO/FIN 1977) 


ADDITIONS (PROPOSED/PROPOSEES) 
1978. 
1979. 
19860. 


TOTAL 


Prince Edward Island 


TOTAL (ENO/FIN 1976) 
ADDITIONS (1977) 

ADDITIONS (NET/NETTE 19377) 
TOTAL (END/FIN 1977) 


AJOITIONS (PROPOSED/PROPOSEES) 
1978. 


TOTAL 


Nova Scotia 


TOTAL (ENO/FIN 1976) 
ADDITIONS (1977) 

ADOITIONS (NET/NETTE 1377) 
TOTAL (ENO/FIN 1977) 


AJOITIONS (PROPOSED/PROPOSEES) 
1976. 
1979. 
1980. 


TOTAL 


New Brunswick 


TOTAL (ENO/FIN 1976) 
ADDITIONS (1977) 

AOOITIONS (NET/NETTE 1977) 
TOTAL (ENO/FIN 1977) 


ADDITIONS (PROPOSEO/PROPOSEES) 
1975. 
1979. 
1980. 


TOTAL 


354.60 
0.00 
0.00 

354.6) 


0.09 
150-00 
0.00 


504.260 


1165253 
0.00 
0.00 

1163.53 


0.00 
150.00 
150.00 


1463.53 


1304.63 
335.200 
335.00 

1639.63 


0.00 
200.00 
0.00 


1639.63 


116.39 
53.84% 
53.84% 

170.23 


0.CG 
0.06 
25.00 


195.23 


205.00 
0.00 
0.00 

205.00 


0.00 
0.00 
0.00 


205.00 


4.81 
0.00 
0.00 
481 


0.03 
0.00 
0.00 


4.81 


0.00 
0.00 
0200 
0.00 


0.00 
3.00 
630.00 


630.00 


Terre-Neuve et Labrador 


542646 
53.84 
53.84 

596.30 


0.00 
150.06 
25.00 


771230 


118224 
0.06 
0.00 

115.24 


1369.70 
0.00 
0.00 

1369.76 


0.00 
150.00 
150.00 


1669.70 


1332.82 
335.00 
335200 

1667.82 


0.00 
200.00 
630.00 


2497.82 


6205.77 6748.23 


170.00 223.84 
170.60 223.84 


6375.77 6972.07 


0.00 0.00 
0.00 150.00 
75.00 160.00 


6450.77 7222.07 


ile-du-Prince-Edouard 


0.00 118.24 
0.00 0.00 
0.00 0.00 
0.00 118.24 
0.00 0.00 
0.00 116.246 


Nouvelle-Ecosse 


159.90 1529.60 
0.00 G.00 
0.00 0.00 

159.90 1529.60 


200.00 2c0.cd 
0.00 150.00 
0.00 150.00 


359.90 2029.60 


Nouveau- Brunswick 
679.88 2012.70 

0.00 335.00 

0.00 335.00 


679.88 2347.70 


0.00 0.00 
220.00 420.00 
0.00 630.00 


899.88 3397.70 


Table A5 (Continued) 


Quebec 


TOTAL (ENO/FIN 1976) 
AODITIONS (1977) 

ADDITIONS (NET/NETTE 1977) 
TOTAL (END/FIN 1977) 


ADOITIONS (PROPOSED/PROPOSEES) 
1978. 
1973. 
1980. 
1961. 
1962. 
1983. 
1984. 
1965. 


TOTAL 


Ontario 


TCTAL CENG/FIN 1976) 
ACOITIOKS (1977) 

ACOITIONS (NET/NETTE 1977) 
TCTAL CENO/FIR 1977) 


ACOITIOWS (PRCPOSEQ/PROPOSERBS) 
1978. 
1979. 
1980. 
1981. 
1982. 
1983. 
1984. 
1985. 
1986. 
1987. 


TCTAL 


Manitoba 


TOTAL (ENO/FIN 1976) 
ADOITIONS (1977) 

ADDITIONS (NET/NETTE 1977) 
TOTAL (ENO/FIN 1977) 


ADDITIONS (PROPOSED/PROPOSEES) 
1974. 
1979. 
1960. 
1961. 
1962. 
1963. 
1984. 
1985. 
1966. 


TOTAL 


Saskatchewan 


TOTAL (ENO/FIN 1976) 
ADDITIONS (1977) 

AODOITIONS (NET/NETTE 1977) 
TOTAL (ENO/FIN 1977) 


ADDITIONS (PROPCSEO/PRUPOSEES) 
1976. 
1979. 


TOTAL 


655.55 
0.00 
0.00 

655255 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


655.55 


115€5.96 
0.00 
0.00 
115€5.96 


1000.00 
0.00 
300.00 
1147.50 
0.00 
400.00 
0.00 
0.00 
0.00 
0.00 


14413.46 


447.00 
0.00 
0.00 

447200 


0.00 
0.00 
3200 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


447200 


1065.00 
292.50 
292250 

1377250 


0.00 
360.00 


1677.50 


54.00 
106.60 
106.60 
160.66 


0.00 
240.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


400.60 


439.64 
11.00 
11.00 

450.64 


eoeeeoeeseeee 
Scooeooeocacn oo 
eaecoeocae aca s 


eceecoco eoeaca 


450.64 


23.80 
0.00 
0.00 

23.80 


0.00 
0.00 
6.006 
G.00 
0.00 
0.00 
0.00 
0.00 
0.00 


23.80 


147.28 
0.00 
0.06 

147.28 


0.00 
0.00 


147.28 


69.71 
6.00 
6.00 

Tom 


16.06 
0.0C 
0.00 
0.09 
0.00 
0.00 
0.00 
0.09 


93.71 


10,10 
0.00 
0.00 

10.10 


0.00 
9.00 
0.00 
0.00 
0.00 
0.00 
G.00 
0.00 
0.00 
0.00 


10.10 


18.37 
0.00 
0.0u 

18.37 


0.09 
0.06 
0.30 
0.08 
0.00 
0.00 
0.00 
0.00 
0.00 


16.37 


266200 
0.00 
0.00 

2664090 


0.00 
630.00 
0.00 
0.00 
0.09 
0.00 
0-00 
0.00 


896.00 


3200.00 
1600.00 
1600.00 
6800.00 


0.00 
800.00 
0.00 
1940.00 
1340.00 
1360.00 
1650.00 
1650.00 
850.00 
850.00 


14360.00 


1045.26 
112.60 
112.60 

1157.66 


18.00 
870.00 
0.00 
0.00 
0.0% 
0.00 
0.00 
0.00 


2045.86 


1¢6215.70 
1611.00 
1611.00 
16826.70 


1000.00 
800.00 
300.00 

2227.50 

1340.00 

1740.00 

1650.00 

1650.00 
850.00 
850.00 


29234.20 


489.17 
0.00 
0.00 

489.17 


0-00 
0.00 
0.00 
0.00 
0.00 
0.05 
0.00 
0.06 
0.00 


489.17 


1252.13 
292.50 
29265u 

1544.63 


0.00 
300.00 


1844.63 


Tableau A5 (Suite) 


2 

Québec 
15024.79 16070.05 
0.00 112.60 
0.00 112.60 
15024.79 16182.65 
453.90 471.9390 
0.00 870.00 
1998.00 1998.00 
1998.00 1998.00 
1908.00 1908.00 
1540.00 1540.00 
2356.00 2366.00 
450.00 450.00 
25733.69 27784.55 

Ontario 
7024.67 22240.37 
37.05 1648.05 
37.05 1648.05 
7061.72 23AB8.K2 
0.00 1000.00 
0.00 600.00 
0.00 300.00 
4.00 2281.50 
0.09 1340.00 
0.00 1740.00 
0.00 1650.00 
0.00 16£0.00 
0.00 850.00 
0.00 450.00 
7115.72 3€349.92 

Manitoba 
2475.10 2964.27 
224.00 224.00 
224.00 224.00 
2699.10 3188.27 
476.00 476.00 
448.00 448.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
330.00 330.00 
440.00 440.00 
330.00 330.00 
4723.10 Wap Warned 

Saskatchewan 
566.88 1819.01 
0.00 292.50 
0.00 292.50 


566.88 2111.51 


0.00 0.00 
6.00 3Oy 605 


566.88 2411.51 
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Table A5 (Continued) 


Tableau A5 (Suite) 


Alberta 


TOTAL (END/FIN 1976) 

ADDITIONS (1977) 

AODOITIONS (NET/NETTE 1977) 

TOTAL (ENO/FIN 1977) 

ADDITIONS (PROPOSED/PROIPOSEES) 
1978. 
1979. 
1960. 
1961. 
1962. 
1963. 
1984. 
1965. 
1986.6 

TOTAL 


British Columbia 


TOTAL (ENO/FIN 1976) 


ADDITIONS (1977) 

ADDITIONS (NET/NETTE 1977) 

TOTAL (ENO/FIN 1977) 

ADDITIONS (PROPOSED/PROPOSEES) 
1978. 
1973. 
1980. 
1961. 
1982.6 
1963. 

TOTAL 


Yukon 


TOTAL (ENO/FIN 1976) 

ADDITIONS (1977) 

ADDITIONS (NET/NETTE 1377) 

TOTAL (ENO/FIN 1977) 

ADOITIONS (PROPOSED/PROPOSEES) 
1976. 

TOTAL 


Northwest Territories 


TOTAL (ENO/FIN 1976) 

ADJOLTIONS (1977) 

AJOITIONS {(NET/NETTE 1977) 

TOTAL (ENO/FIN 1977) 

AQDITIONS (PROPOSED/PROPOSEES) 
1978. 


TITAL 


Canada 


TCTAL CENO/FIN 1976) 
PLANTS NOT LISTEO BY 
ACCITIONS (1977) 

ACOITICNS (NET/KETTE 
TCTAL (CENO/FIK 1977) 


PROWINCE 


1977) 


ACDITIONS UPROPCSEC/PROPOSEESY 
1978. 
1979.6 
1980. 
19861. 
1982. 
1963. 
1984. 
1985. 
19866 
1967. 


TCTAL 


2965.57 
546.00 
546.00 

3531-57 


756.200 

0.00 
375.00 
375.200 

0.00 
375.00 
375.00 
750.00 
750-00 


7287257 


1319.39 
0.00 
0.00 

1319.39 


0.00 
0.00 
0.00 
0.200 
0.00 
0.00 


1319.39 


209£2.33 
234.75 
1173.50 
1173.50 
223€0.58 


176.00 
800.00 
825.00 

1522.58 

0.00 
775.00 
375.00 
750,00 
750.00 

0.00 


299 14.08 


211.230 
0.00 
0.00 

211.30 


83.00 
33.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


327.30 


295.74 
0.00 
0.00 

295674 


53.90 
0.00 
C.006 
0.00 
0.00 
0.00 


349.64 


1558.88 
126.80 
1712044 
171.4%4 

1857.12 


136.90 
273.00 
25.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


2292.02 


45265 
0.05 
0.00 

45265 


0.05 
0.00 
0.09 
0.09 
0.00 
0.00 
0.09 
0.00 
0.00 


45.65 


127.758 
0.0u 
0.02 

127.738 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


127.78 


528.23 
41.20 
11.00 
11.00 

580.43 


25-50 
0.00 
0.00 
0.00 
0.00 
0.08 
0.00 
0.0€ 
0.00 
0.00 


€05.93 


3466.90 

0.00 
1600.00 
1600.00 
5066.00 


0.00 
1430.00 
630.00 
1060.00 
1340.00 
1340.00 
1650.00 
1650.00 
850.00 
850.00 


15886.00 


Alberta 


3242652 718230 3960.62 
546.00 0.00 546.00 
546.00 0.00 546.00 

3788.52 718.30 4506.82 
839.00 0.00 639.00 

33.00 0.00 33.00 
375.00 0.00 375.00 
375.00 0.00 375.00 

0.06 0.00 0.00 
375.00 0.00 375.00 
375.00 0.00 375.038 
750.00 0.00 756.00 
750.00 0.00 750.00 
7660.52 718.30 8378.82 

Colombie-Britannique 

1742-91 6520.86 8269.77 
0.06 434.00 434.00 
0.06 434.00 434.00 
1742.91 6960.86 8703.77 
53.90 434.00 487.90 

0-006 350.00 350.00 

0.00 1257.50 1257.50 

0.00 0.00 0.00 

0.00 1350.00 1350.00 

0.00 450.00 450.00 

1796.81 10802.36 12599.17 
Yukon 

44e36 5B 14 102.50 
0.06 2.00 6.09 
0.00 0.00 0.00 
44.36 5B 14 102.50 
0.00 0.00 0.00 
44.36 58.14 162.59 

Territoires du Nord-Ouest 

110.17 47.36 157.53 

5.00 0.00 5.00 
5.03 02090 5 ud 

£5617 47.236 162.53 
7e5t g206 7.50 

122.67 47236 170.03 

26505.44 39487.65 
402.75 o.0ct 
2955.94 865.05 
2955.94 865.05 = 
29864.12 407F52.70 
1918.40 1563.90 
2503.00 1018.00 2621.00 
1480.00 3330.50. 4810.50. 
2602.50 2052.00 4654.50 
1340.00 3268.00 4598.00. 
2115.00 1990.00 4105.00 
2025.00 2696.00 721,00 
2400.00 690.00 3290.00 © 
1600.00 330.00 1930.00 
850.00 0.00 a50.00 
4 8698.03 : a 


S7hA1.10 106179. 
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The map inside the back cover shows main transmission systems and electric power generating 
stations in Canada. 


A series of maps showing similar information in greater detail is available for the following regions: 


1. British Columbia, Yukon Territory and Northwest Territories 
2. Alberta, Saskatchewan and Manitoba 

3. Ontario 

4, Quebec 

oy 


New Brunswick, Nova Scotia, Prince Edward Island and Newfoundland 


These maps are available from: 


Senior Adviser 

Electrical Energy Section 

Energy Policy Sector 

Department of Energy, Mines and Resources 
Sir William Logan Building 

Ottawa, Ontario 

K1A OE4 

Canada 


La carte en pochette montre les principaux réseaux de transport d'énergie électrique et les 
principales centrales au Canada. 


Une série de cartes plus détaillées est disponible pour les régions suivantes: 


Colombie-Britannique, Territoire du Yukon et Territoires du Nord-Ouest (anglais) 
Alberta, Saskatchewan et Manitoba (anglais) 

Ontario (anglais) 

Québec (francais et anglais) | 

Nouveau-Brunswick, Nouvelle-Ecosse, fle-du-Prince-Edouard et Terre-Neuve (anglais) 


MF Wwnr 


Ces cartes peuvent &tre obtenues du: 


Conseiller principal 

Section de l'énergie électrique 

Secteur de la politique de l'énergie 

Ministere de l'Energie, des Mines et des Ressources 
Edifice Sir William Logan 

Ottawa, Ontario 

KIA 0E4 

Canada 
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Questionnaire Number 


ELECTRIC POWER IN CANADA QUESTIONNAIRE 


For office use only 


Please circle the number by your answer in the ‘‘code’’ column where appropriate. 


Q.1 TYPE OF INSTITUTION 
Government Office: -—Federal 
— Provincial 
Electric Utility 
Electric Manufacturer 
Business(Please Specify) 


Q.6 Which section of Electric Power 
in Canada do you refer to most 
often? 


Research Institution 
Library 
Other (Please Specify) 


Q.7 On a scale of 1 to 10 where 
useless and 10 = extremely 
useful, you would give this 
publication a rating of 
(Please fill in number). 


Q.2 LOCATION: Canada 
Other Country 
(Please Specify) 


Q.3 How often do you refer to this 
publication? Q.8 What other information would you 


Never : 
like to see included, if any? 


A few times a year 

Once a month 

2-3 times a month 

Once a week 

More often than once a week 


Q.4 What do you dislike about this 
publication, if anything? 


Q.9 What information do you think 
should be left out, if any? 


Q.5 What do you like about this 
publication, if anything? 


Space is provided on back of this questionnaire for any other comments you wish to make. 
Please note change of address, if any: 
OUEST) SR le a a 8 


Do you wish to receive further issues of Electric Power in Canada? YES a, NO [ ] 
PLEASE RETURN BOTH PARTS OF THIS QUESTIONNAIRE TO ADDRESS ON THE BACK. 
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TON, ONT., CANADA AO TRANSFER® TAPE « ENLEVEZ LE PROTECTEUR ET PRESSEZ Ay"D°TRANSFER® TAPE © KLEEN-STIK PRODUCTS » MALTON, A 


OTHER COMMENTS: 


a ‘ | 

wy Energy, Mines and _ Energie, Mines et | Affix 
Resources Canada Ressources Canada | sufficient 

| 

| postage 


Ms. N. Murray, Electrical Statistics Analyst 
Department of Energy, Mines and Resources 
Electrical Section 

Energy Policy Sector 

580 Booth Street 

OTTAWA, Ontario 

K1A OE4 


electric CANAD: 
power 


in canada - 1977 


_ TRANSFER® TAPE .- REMOVE BACKING + PRESS IN PLACE AD"TRANSFER® TAPE « KLEEN-STIK PRODUCTS » MALTON, ONT., CANADA A\”D'TRANSFER® TAPE 


QUESTIONNAIRE SUR 
’'L‘ENERGIE ELECTRIQUE AU CANADA” 


Numéro du questionnaire 


(ead ea SS Ka) 


Réserve au bureau 


Veuillez encercler le numéro correspondant a votre réponse 
dans la colonne “CODE”, s’il y a lieu. 


Ot TYPE D INSTITUTION 
Service gouvernemental: — féderal 
— provincial 

Service public d’électricité 
Fabricant de matériel électrique 


Commerce (précisez s.v.p.) 


Etablissement de recherche 
Bibliotheque 
Autre (Précisez s.v.p.) 


Gy? LIEU Canada 
Autre pays 


(Précisez, s.v.p.) 


Q.3 Avec quelle fréquence vous 


servez-vous de cette publication? 
Jamais 
Quelques fois par année 


Une fois par mois 

2 a 3 foils par mois 

Une fois par semaine 

Plus d'une fois par semaine 


OnRWND = 


Q.4 Le cas échéant, qu’est-ce qui vous 
deplait dans cette publication? 


Q.5 Le cas échéant, qu’aimez-vous dans 
cette publication? 


Q.6 De quelle partie de 'L’Energie 
électrique au Canada” vous 
servez-vous le plus? 


——_— 


Q.7 A Iaide d’une échelle de 1 a 10, 
ou 1= inutile et 10 =extrémement utile, 
vous donneriez a cette publication 
la cote 
(Veuillez donner un numéro). 


Q.8 Quels autres renseignements 
aimeriez-vous voir inclus, 
s‘il y a lieu? 


Q.9 Selon vous, quels renseignements 
faudrait-il omettre, s‘il y a lieu? 


Si vous désirez ajouter d'autres observations, vous pouvez le faire au verso. 


Veuillez indiquer tout changement d’adresse, s'il y a lieu: 
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Adresse actuelle: 
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oul[ ] Non [ ] 
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Cover: 


The aerial photo above depicts the construction 
progress at the 200 MW addition to New Brunswick 
Power's Dalhousie Generating Station (coal-fired) on 
the Bay of Chaleur. 


Couverture: 


Centrale thermique au charbon de Dalhousie de la 
New Brunswick Power Commission dans la baie des 
Chaleurs. Vue aérienne des travaux d'addition de 


200 MW. 


Photographs provided through the courtesy of: Photos gracieuseté de: 


Alberta Power 

Calgary Power 

Edmonton Power 

Hydro-Québec 

Manitoba Hydro 

New Brunswick Electric Power Commission 
Newfoundland and Labrador Hydro 
Newfoundland Light and Power Company 
Saskatchewan Power 


Section de renergi 
Secteur de la polit 
MINISTERE DE 


S AND RESOURCES 
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Published 
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f Energy, Mines — Ministre de |l’énergie, des mines, < — 
and Resources et des ressources _s 
nent of Canada Gouvernement du Canada 


Minister of Supply and Services Ministre des Approvisionnements et Services 


Canada 1979 Canada 1979 
Cat. No. M24-5/1979 N° de cat. M24-5/1979 
ISBN 0-662-50303-1 ISBN 0-662-50303-1 


@ An interior view of Hydro Quebec's LG-2 station 
(part of the James Bay Development) is shown in the 
photograph, The first unit is expected to be 
in service for November 1979. When fully 
completed this station will be the largest in North 
America (5 300 MW). 


@ Vue intérieure de la centrale LG-2 de l'Hydro- 
Québec (partie de l'aménagement de la baie James). 
La mise en service du premier groupe devrait avoir 
lieu en novembre 1979. Une fois terminée. cette 
centrale sera la plus grande de l'Amérique du Nord 
(5 300 MW). 
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DEFINITIONS AND ABBREVIATIONS 


Capacity: 


Power: 


Production: 


Consumption: 


Power: 


Energy: 


Voltage: 


Capacité: 


Puissance: 


Production: 


Consommation: 


Puissance?: 


Energie: 


Tension: 


The rated ability of facilities to produce or 
deliver power at a given point in time, for 
example, installed generating capacity means the 
maximum amount of power that can be generated at a 
given point in time. 


The time rate at which electrical energy is made 
available, typically measured in kW. 


Generation of electrical energy, typically 
measured in kWh. 


Use of electrical energy, typically measured in 
kWh. 


kW - kilowatts 

MW - megawatts = 1 000 kW 
GW - gigawatts = 1 000 000 kW 
TW - terawatts = 1 000 000 000 kW 
kWh - kilowatt-hours 

MWh - megawatt-hours = 1 000 kWh 
GWh - gigawatt-hours = 1 000 000 kWh 
TWh - terawatt-hours = 1 000 000 000 kWh 
kV - kilovolt 


DEFINITIONS ET ABREVIATIONS 


Quantité théorique d'énergie que des installations 
peuvent produire ou livrer A un moment déterminé. 


Par exemple, la capacité de production installée 
d'une entreprise désigne la quantité d'énergie que 
cette entreprise peut produire a un- moment 
déterminé. 


Energie électrique fournie par unité de temps et 
ordinairement mesurée en kilowatts-heures. 


Energie électrique produite et ordinairement 
mesurée en kilowatts-heures. 


Energie électrique utilisée et ordinairement 
mesurée en kilowatts-heures. 


kW - kilowatts = 1 000 W 
MW - mégawatts = 1 000 kW 
GW - gigawatts = 1 000 000 kW 
TW - térawatts = 1 000 000 000 kW 
kWh - kilowatts-heures = 1 000 Wh 
MWh - mégawatts-heures = 1 000 kWh 
GWh - gigawatts-heures = 1 000 000 kWh 


TWh - térawatts-heures 1 000 000 000 kWh 


kV - kilovolt 


DEVELOPMENTS IN 1978 
Highlights 


The Lower Churchill Development Corporation 
was established during the year to develop 
the hydro-electric potential of the Lower 
Churchill Basin in Labrador. Ownership of 
the Corporation is held by Newfoundland 
(51%) and Canada (49%). The first objective 
of the Corporation is to finalize the 
invesigation of the hydro electric potential 
of the Lower Churchill River, which 
involves: an evaluation of both the Gull 
[sland and Muskrat Falls sites; a study of 
required transmission facilities; an 
oxamination of marketing prospects; an 
analysis of financing methods; and an 
assessment of the environmental impact of 
such a project. The initial emphasis will be 
placed on the Gull Island site, (1 700 MW) 
some 140 kilometres downstream of the 
thurchill Falls site. This initial phase of 
‘he Corporation's activities is expected to 
ye completed by mid 1980. 


ifficials of the federal government and the 
lajor utilities in the Atlantic provinces 
sontinued negotiations during the year with 
she aim of establishing the Maritime Energy 
forporation (MEC). While this task has 
surned out to be somewhat more difficult and 
jrolonged than was expected, it is now 
mticipated that the Corporation will be 
sstablished during the first half of 1979. 
in February 16, 1979 the Federal and 
‘rovincial anaes Signed a Memorandum 
if understanding which resolved most of the 
olicy issues preventing the formation of 
he MEC. This document included an 
greement to establish the MEC by May 1979. 

he Corporation's mandate will include: 
onstruction, operation and ownership of 
dditional major generation and transmission 
rojects in the Maritimes; a dispatch centre 
jor existing and additional generation 
acilities; system planning; and further 
tudies of the feasibility of developing 
idal power. The MEC is expected to result 
n Significant improvements in the economic 
fficiency of Supplying electricity in the 
aritimes. 


nan interim report dealing with the issue 
f future nuclear power development in 


PROGRES ACCOMPLIS EN 1978 


Revue 


La Lower Churchill Development Corporation a 
été constituée au cours de l'année afin de 
mettre en valeur le potentiel hydro- 
électrique du bassin inférieur du fleuve 
Churchill au Labrador. La société 
appartient a la province de Terre-Neuve et 
au gouvernement fédéral dans une proportion 
respective de 51 et de 49 %. Pour réaliser 
son premier objectif, soit l'achévement de 


l'étude du  potentiel hydro-électrique du 
cours inférieur du fleuve Churchill, la 
société devra nécessairement entreprendre 


une €valuation des emplacements de Gull 
Island et de la chute du Rat- -Musqué, des 
études sur les_ besoins d'installation de 
transport et les perspectives de 
commercialisation, une analyse des méthodes 
de financement et une évaluation des 
répercussions d'un tel projet sur 
l'environnement. La premiére étape du 
projet portera sur l'étude de l'emplacement 
de Gull Island (1 700 MW) situé A environ 
140 km en aval de l'emplacement des chutes 
Churchill. La premiére phase des travaux de 
la société devrait étre terminée vers le 
milieu de 1980. 


Des fonctionnaires du gouvernement fédéral 
et des grands services publics des provinces 
de 1'Atlantique ont poursuivi les 
négociations, plus ardues et plus longues 
que prévu cette année, afin de constituer la 
Société de l'énergie des Maritimes (SEM) 
dont la mise en oeuvre devrait avoir lieu au 
cours du premier semestre de 1979. Le 16 
février 1979, les gouvernements provinciaux 
et fédéral signaient un Mémoire d'entente 
visant Aa résoudre la plupart des questions 
de politiques faisant obstacle a 
1'établissement de la SEM. Les documents en 
question comprenaient un accord prévoyant la 
constitution de la SEM vers mai 1979. 


Selon les modalités de son mandat, la SEM 
devra s'occuper notamment de la 
construction, de l'exploitation et du droit 
de propriété des autres grands projets de 
production et de transport dans les 
Maritimes; dtun centre de répartition pour 
les installations de production actuelles et 
futures; de la planification du réseau et de 
l'exécution d'autres études de faisabilité 


Ontario, the Royal Commission on Electric 
Power Planning stated that nuclear power is 
economical, safe and should provide a 


substantial portion of Ontario's future 
energy needs. It also recommended that 
unless a credible and broadly accepted 
radioactive waste management program is 


established by 1985, a moratorium on nuclear 
construction might then be justified. The 
Commission is to submit a final report on 
other aspects of electric power planning in 
Ontario by the fall of 1979. 


The study begun in 1977 by the 
Interprovinecial Advisory Council on Energy 
(IPACE), to look” at™ opportunities” "of 
increased inter-connection of utilities, was 
completed during the year and the report 
entitled "An Evaluation of Strengthened 
Interprovincial Interconnections of Electric 
Power Sytems" was published. The present 
transfer capability between provincial 
utility systems is estimated to total 
approximately 1 330 MW in addition to the 
dedicated transmission from Churchill Falls 
Labrador to Quebec. The provincial 
utilities are considering increasing the 
inter-connection capacity to 6 130 MW by the 
year year 2000. The study developed a 
conceptual plan to add about 7 520 MW of 
transfer capability between 1990 and 2000. 
Phased implementation of these inter- 
provincial interconnections are recommended 
provided that all parties desire to find a 
mutually satisfactory solution to a number 
of ‘difficult ‘issues’? and” that = they™ are 
willing to extend their cooperation to that 
end. 


A major study of increased Canada - U.S. 
electricity trade was performed during the 
year. Participants in the study are the 
U.S. Department of Energy and major U.S. 
utilities located near the Canadian border, 
the Department of Energy Mines and Resources, 
Canadian utilities and provincial energy 
authorities in provinces bordering on the 
U.S.A. This~ study is ‘expected “to be 
completed during 1979. 


The Synerude oil-sands plant which came into 
production in northern Alberta during the 
year has, on the same site, a gas-fired 
steam plant of 210 MW- capacity which 
supplies it with steam and electricity. 
This is one of the largest co-generation 
facilities in North America and provides an 
example of how energy resources can be 
utilized more efficiently. Research work 
continues on ways in which co-generation 


dans le domaine de la mise en valeur d 
1l'énergie marémotrice. L'arrivée sur 1 
scene de ia SEM devrait amene 
l'amélioration considérable de l'tefficacit 
économique des services de distribution d 
1'électricité dans les Maritimes. 


Dans un rapport provisoire sur la questio 
de la mise en valeur future de 1'énergi 
nucléaire en Ontario, la Royal Commission o 
Electric Power Planning affirme qu 
l'énergie nucléaire, ressource énergétiqu 
économique et sire, permettrait de répondr 
A une bonne partie des besoins futurs. Le 
auteurs du rapport recommandent égalemen 
qu'a défaut — de 1'élaboration et d 


l'acceptation par l'ensemble de 1 
population, avant 1985, d'un programme si 
de gestion des déchets nucléaire 
radioactifs, un moratoire sur iL 
construction d'une centrale nucléair 


pourrait alors 6tre justifié. La Commissio 
doit présenter vers l'automne de 1979 se 
conclusions dans un rapport sur les autre 
aspects de la planification de 1'énergi 
électrique. 


L'étude commencée en 1977 par le Comit 
consultatif interprovincial sur 1'énergi 
(C.C.I.E.) chargé d'étudier les possibilité 
d'augmenter les interconnexions entre le 
services publics d'électricité a pris fin a 
cours de l'année et les responsables 4d 


Comité ont publié le rapport § intitul 
"Evaluation du renforcement de 
interconnexions entre les réseau 
électriques provinciaux". La capacit 


actuelle de transfert entre les réseaux de 
services publics provinciaux est évaluée | 
un total d'tenviron 1 330 MW en plus de l 
capacité convenue de transfert entre 1 
Labrador (aux chutes Churchill) et 1 
Québec. Les services publics étudient l 
possibilité de porter la capacit 
d'interconnexion a 6 130 MW vers l1'an 2000 
Le groupe d'étude a préparé un pla 
théorique dont la mise en pratiqu 
permettrait d'ajouter, entre 1990 et 2000 
pres de 7 520 MW a la capacité de transfert 
il recommande, en outre, l1'texécution pa 
étape de ces projets d'interconnexion entr 
les provinces du moment que toutes le 
parties en cause souhaitent trouver un 
solution commune a un certain nombre d 
questions épineuses, et qu'telles consenten 
aA unir leurs efforts pour atteindre ce 
objectif. 


l'année, on a exécuté un 
étude des possibilite 


Au cours’ de 
importante 


facilities could be used in the other 
locations in Canada (described more fully in 
the Research and Development section). 


The first stage of the second bipole of: 


Manitoba Hydro's high-voltage direct current 
(HVDC) transmission line from the northern 
nydro plants to Winnipeg came into service 
jJuring the year. The addition of this 900 
WW stage of the *+ 500 kV BIPOLE II line 
increases the HVDC transmission capacity 
-rom the northern part of the province to 
ibout 2 500 MW. 


letails for each province (as presented in 
1979 in the Spring Paper to the Canadian 
ilectrical Association), can be obtained by 
rriting to the following address: 


Department of Energy, Mines and Resources 
Electrical Section, 19th Floor 

Energy Policy Sector 

580 Booth Street 

Ottawa, Ontario 

K1A OE4 

CANADA 


d'taccroitre les échanges d'électricité entre 
le Canada et les Etats-Unis. 1 ont 
participé, le Department of Energy des 
Etats-Unis, les grands services publies 
américains situés prés de la frontiaére du 
Canada, le ministére de l'Energie, des Mines 
et des Ressources, les services publics du 
Canada et les autorités, en matiére 
d'énergie, des provinces limitrophes des 
Etats-Unis. L'étude devrait étre terminée 
en 1979. 


Au nord de 1'Alberta, 1'usine d'exploitation 
des sables bitumineux de la Synerude, entrée 
en service au cours de l'année, posséde 4 
l'emplacement méme qu'elle occupe, une 
centrale thermique alimentée au gaz d'une 
capacité de 210 MW dont la production sert A 


approvisionner l'usine en vapeur et 
électricité nécessaires. L'usine de la 
Syncrude, l'une des plus grandes 


installations de production mixte en 
Amérique du Nord, constitue un exemple de la 
fagon la plus efficace d'utiliser les 
ressources énergétiques. Les travaux de 
recherches se poursuivent sur les moyens 
d'utiliser les installations de production 
mixte dans d'autres régions (décrites plus 
en détail dans la partie intitulée Recherche 
et développement). 


La mise en service en 1978 de la premiére 
phase du deuxiéme bipdle de la ligne de 
transport en courant continu sous’ haute 
tension (C.C.H.T.) de la Manitoba Hydro va 
permettre de relier les centrales hydro- 
électriques du nord de l'Ontario a 
Winnipeg. L'addition de cette section de 
900 MW du réseau BIPOLE II de + 500 kV 
portera ainsi la capacité de la ligne de 
transport (C.C.H.T.) A environ 2 500 MW dans 
la partie nord de la province. 


Pour obtenir de plus amples renseignements 
sur chaque province (comme 1'information 
fournie dans le rapport présenté au 
printemps de 1979 A l'Association canadienne 
de 1l'électricité), veuillez écrire 4a 
l'adresse suivante: 


Ministére de 1'Energie, des Mines et des 


Ressources 
Section de l'énergie électrique, 19° 
étage 


Secteur de la politique de l'énergie 
580, rue Booth 

Ottawa 

K1A OE4 

CANADA 


Manitoba Hydro's Jenpeg Control Structure and 
Generating Station on the Nelson River, (below Lake 
Winnipeg) houses North America's first bulb-type 
turbo-generators. 


Centrale et centre de commande de Je 
exploités par la Manitoba Hydro sur le fleuve N 
(en aval du lac Winnipeg), abritant les pre 
turbo-générateurs de type bulbe de l'Amériq 


Nord. 


apacity And Production 


eliminary figures for net additions to 
nerating capacities during 1978 totalled 
O40 MW and raised the total installed 
nerating capacity by 5.7 % to 74 568 mw. 
e capacity additions consisted of 1 564 Mw 
dro, 1676 MW conventional thermal, and 
O MW nuclear. Major additions were as 
llows: 


Capacité et production 


D'aprés les données préliminaires, des 
additions nettes de 4 O40 Mw en 1978 ont 
porté la capacité de production installée 
totale a 74 568 MW, soit une augmentation de 
oP bby: Les additions de capacité se 
répartissent comme suit: 1 564 mw pour les 
centrales hydro-électriques, 1676 Mw pour 
les centrales thermiques classiques et 800 
MW pour les centrales nucléaires. Voici la 
liste des principales additions: 


Number 
Project Name* Plant Type of Units Capacity 
Nom du projet* Genre de Nombre de 
centrale g Capacité 
MW 
Nova Scotia/ Wreck Cove H 2 200 
Nouvelle-Ecosse 
Québec Outardes 2 H 3 454 
Ontario Bruce A N 1 800 
Nanticoke S(C) 2 1 300 
Sub-total/Total 1 800 
Manitoba Jenpeg H 3 84 
Long Spruce H ) 4 392 Nee) 
Sub-Total/Total 476 
Alberta Sundance (1) S(C) 1 3S 
Synerude (2 S(G) y 210 
Syncrude 2 GT 2 50 
Medicine Hat (3) GT 1 33 
Sub-Total/Total 668 
British Columbia/ Mica Dam H 1 434 _ 
Colombie-Britannique 
NWT/T.N-O Pine Point (4) Tc 3 7.5 
TOTAL ADDITIONS IN 1978/TOTAL DES ADDITIONS EN 1978 4 039.5 |c 
Owned by the provincial utilities, except * Les centrales appartiennent aux services 


in Alberta and Northwest Territories. 


Calgary Power Ltd. 

Synerude Ltd. 

City of Medicine Hat. 

Northern Canada Power Commission. 
Hydro 

Steam (Coal) 

Steam (Gas) 

Nuclear 

Internal Combustion 

Gas Turbine 


publics provinciaux, sauf en Alberta et 
dans les Territoires du Nord-Ouest. 


Gls) Calgary Power Ltd. 

(2) Synerude Ltd. 

(3) Ville de Medicine Hat. 

(4) Commission d'énergie du Nord canadien. 
H Hydro-électrique 

S(C) Vapeur (Charbon) 

S(G) Vapeur (Gaz) 


N Nucléaire 
IC Combustion interne 
GT Turbine a gaz 


Figure 1 
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Installed and Proposed 


Conventional 
Hydro Nuclear Thermal (1 
Thermique 
Hydro-électrique Nucléaire classique ( 
Newfoundland 6 376 - 595 
Prince Edward Island - - 119 
Nova Scotia 360 - 1 370 
New Brunswick 680 = 1 682 
Québec 15 480 266 894 
Ontario 7 084 5 600 13 027 
Manitoba 3 178 = 489 
Saskatchewan 567 - 1 243 
Alberta 718 = 4 460 
British Columbia 7 826 = 1741 
Yukon 58 - 43 
Northwest Territories 47 - 118 
Plants Not Listed 
By Province - - 547 
Canada Total 
At Dec. 31, 19782) 42 374 5 866 26 328 
Percent of Total 
Capacity, End 1978 56 8 36 
Net Additions 
During 1978(2) 1 564 800 1 676 
Planned Additions 
During 1979 2350 - 1 056 
Planned Additions 
1980-1989** 17 982 10 275 4 506 
Less than 0.5% -* 
These figures do not necessarily include all additions ue 
for this period; totals may not correspond to the sum of 
the elements due to rounding. 
Detailed information available in Statistics Canada 
Publication 57-206. 
Details provided in Table A3. Conventional thermal (1) 
includes steam, gas turbine, internal combustion. 
Preliminary Data. (2) 
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74 568 


32 762 


Moins de 0,5 % 


1980 


Shows comparative 
contributions to 
total by hydro, 
conventional thermal 


and nuclear production. 
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thermique classique 
et nucleaire 
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Capacité de production 
installée et projetée, 
1978 (MW) 


Terre-Neuve 
fle-du-Prince-Edouard 
Nouvelle-Ecosse 
Nouveau-Brunswick 
Québec 

Ontario 

Manitoba 
Saskatchewan 

Alberta 
Colombie-Britannique 
Yukon 

T.N.-O. 


sapacité 


Installations sans précisio 


de la province 


Total au Canada au 
31 décembre, 1978(2) 


Pourcentage de la puissa 


totale, fin 1978 


Additions nettes au cours 


de 1978(2) 


nee 


Additions projetées au cour 


de 1979 
Additions projetées, 
1980-1989** 


Ces chiffres ne comprennent pas nécessairement 
toutes les additions de la période; les totaux 
peuvent ne pas correspondre a la somme des éléments 
A cause de l'tarrondissement des nombres. 
Renseignements disponibles dans la publication 
n° 57-206, Statistique Canada. 


Détails fournis au tableau A3. 


Le thermique 


classique inclus la vapeur, la turbine a gaz, la 


combustion interne. 
Données préliminaires. 


Installed capacity by province at December 
31, 1978 and currently Proposed capacity 
€mpansionS are listed in Table 1. The 
actual capacity expansion will be greater 
than indicated here as some provinces have 
not yet finalized their plans. Historical 
installed capacity is shown graphically in 
Figure 1. See Table Al for numeric detail 
of installed capacity, together with 
nistorical energy consumption. 


fotal production in 1978 increased by 6% 


ver that of 1977, to 335 654 GWh. Part of 
he increase is due to a 5.5% growth in 
vanadian consumption and the balance from 
nereased exports to the U.S. 


nstalled capacity and production by 
rincipal fuel type by province in 1978 is 
llustrated in Figure 2, while Figure 3 
hows regional installed capacity and 
roduction relative to the Canadian total. 
igure 4 indicates installed capacity and 
roduction by principal fuel type for 19.705 
he most recent data available. 


n the Annex, tables A2 to A6 provide 
etailed information on: electrical energy 
roduction; conventional thermal Capacity by 
rincipal fuel type for 1977; imports and 
xports with the U.S., provincial demand for 
Weetricity; and proposed generating 
apacity expansions by type. 


hanges in production varied across the 
ountry depending mainly on economic 
onditions in each region, water flow 
Onditions and the quantity of net exports. 
ne highest production increase was 40% in 
anitoba (due to favourable water 
onditions) while Prince Edward Island, had 

decrease of 46% (due to imports via the 
jbmarine cable from New Brunswick). 


otal electricity production was derived 
rom hydro, thermal, and nuclear generation 
1 the proportions 69.7%, 21.5%, and 8.8%, 
>Spectively. Nuclear production increased 
7 18.4% over the previous year and provided 
arly 29% of the total generation in 
itario. | 


Le tableau 1 indique la capacité de 
production installée par province au 31 
décembre 1978 et les projets proposés 
d'expansion. La véritable expansion de la 
capacité surpassera les données du tableau 
puisque certaines provinces n'ont pas encore 
terminé la préparation de leurs plans. La 
figure 1 présente, sous forme de graphique, 
l'historique de la capacité installée. Voir 
le tableau A1 pour les données numériques 
Sur la capacité installée et l'évolution de 
la consommation d'énergie. 


(Les tableaux dont les numéros sont précédés 
de la lettre A se trouvent A 1'Appendice). 


En 1978, la production totale a atteint 
335 654 GWh. L'augmentation de 64% par 
rapport au total de 1977 provient en partie 
de la hausse de 5,5 % de la consommation 
canadienne et, pour le reste, de 
l'accroissement des exportations aux 
Etats-Unis. 


La figure 2 illustre la capacité installée 
et la production par principal type de 
combustible, par province, tandis que la 
figure 3 montre respectivement la capacité 
installée et la production par région en 
regard de l'ensemble du Canada. La figure 4 
illustre la capacité installée et la 
production par principal type de combustible 
pour 1977; il s'tagit des plus récentes 
données recueillies. 


A l'appendice, les tableaux A2 aA A6 
fournissent des renseignements précis sur la 
production d'énergie électrique; la capacité 
des centrales thermiques classiques par 
principal type de combustible pour (IRs les 
importations et exportations avec les 
Etats-Unis, 14 demande provinciale 
d'électricité et les projets d'expansion de 
la capacité de production par type. 


Le niveau de production a fluctué partout au 
pays surtout en raison des conditions 
économiques de chaque région, du niveau des 
eaux et de la quantité des exportations 
nettes. Le Manitoba a enregistré la plus 
forte hausse de production, soit 40% Aa 
cause des conditions favorables du niveau 
des eaux tandis que 1'fle-du-Prince-Edouard 
a accusé une baisse de 46 % en raison de ses 
importations du Nouveau-Brunswick par le 
cable sous-marin. 


Les centrales hydro-électriques, thermiques 
et nucléaires ont fourni' respectivement 
69,1 bs 2le5)% et) 8,6-% de sla “production 


Figure 2 Installed Capacity and 
Electrical Energy Production 
by Principal Fuel Type, 


Figure 2 Capacité installée et 
production d’‘énergie 
électrique par type de 
combustible (1978) 


PERCENT OF PROVINCIAL TOTAL / CANADIAN TOTAL 
POURCENTAGE DU TOTAL PROVINCIAL ET DU TOTAL CANADIEN 


3 


S39 


1978 
NFLD. KX GG_.AQIA aa auiMN””™”™”, 
PEL. 
NOVA SCOTIA . 
NB. SQQQ_EEQLS 
QUEBEC SS 
ONTARIO 
MANITOBA 
SASK. 
ALBERTA 
B.C. ESSSS$|H|mLGS_HIS|SSSSSSAAQY 
YUKON SS : 
N.W.T. NSS 
CANADA RX AR RV 
100% 80% 60% 40% 20% 0% 
HYDRO 


HY DRO-ELECTRIQUE 


y 
j 
) 


HYDRO CONVENTI 


HY DRO-ELECTRIQUE 


INSTALLED GENERATING CAPACITY 
CAPACITE INSTALLEE DE PRODUCTION 


NAL THERMAL 
THERMIQUE CLASSIQUE 


TERRE-NEUVE 


CODA 


QUEBEC 
ONTARIO 


MANITOBA 


SASK, 


ALBERTA 


CANADA 


20% 40% 60% 80% 100% 


CONVENTIONAL THERMAL & NUCLEAR 
THERMIQUE CLASSIQUE ET NUCLEAIRE 


NUCLEAR 
NUCLEAIRE 


aoe 


% 


ELECTRICAL ENERGY GENERATION 


PRODUCTION D’ENERGIE ELECTRIQUE 


Figure 3 Regional Capacity and 
Production of Canadian 
Total, 1978* 
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Figure 4 Capacity and Production 
| by Principal Fuel Type, 
| 1978" 
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Figure 3 Capacité et production 
totale par région, (1978)* 


PRODUCTION 


ATLANTIC 


PROVINCES DE 
L‘ATLANTIQUE 
18% 
PRAIRIES 


14% 


QUEBEC 
QUEBEC 
25% 


ONTARIO 
30% 


** British Columbia includes Yukon and Northwest Territories 


** La Colombie-Britannique comprend le Yukon et les Territoires du Nord-Ouest. 


Figure 4 Capacité et production 
par type de combustible, 
(1978) * 


PRODUCTION 


OIL 
i PETROLE 


GAS 
GAZ NATUREL 


HYDRO NUCLEAR 


HYDRO-ELECTRIQUE NUCLEAIRE 
70% 8% 


Données préliminaires. 


Consumption Trends 


Electricity consumption increased by 5.5% in 
1978 to 316 TWh. This rate of increase was 
up slightly from the 5.4% recorded in 1977, 
but considerably below the 1960-1978 growth 
rate of 6.5% per year. The average annual 
growth has been 4.7% since 1973 when the 
sharp increase in the world price of oil 
resulted in a marked change in energy 
demand. Table 2 contains information on 
electricity consumption by region in 1960, 
1970 and 1975 by different market sectors. 
The decrease in the industrial sector 
portion reflects the declining prominence of 
electricity intensive industries such as 
aluminum smelting and pulp and paper. The 
more rapidly rising demand in the commercial 
and residential sectors reflects, partly, 
the recent rise in electric space heating 
and cooling and also indicates the 
increasing degree of urbanization in Canada. 


The increase in electricity demand in 1978 
was lower than it would have been if the 
country's economic performance had _ been 
operating at capacity. Figure 5 shows the 
very high correlation between electricity 
consumption and real gross national product 
(GNP), which is the measure of goods and 
services produced. Real GNP increased by 
about 3.5% in 1978 compared to about 5% if 
the economy had been operating at its full 
potential. 
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At Alberta Power's H.R. Milner generating station a 
new dry-ash handling silo was built to comply with 
provincial environmental regulations. The 
generating station uses low quality. high ash coal 
(preparatation plant rejects) and is the only one of 
its type in Canada. 

Centrale de H.R. Milner de l'Alberta Power. Les 
propriétaires ont fait construire un nouveau silo de 
charbon @ cendres séches afin de se conformer aux 
réglements provinciaux sur l'environnement. La 


centrale, la seule du genre au Canada, utilise du 


charbon de faible qualité. a forte teneur en cendres 
(rebuts de l'usine de préparation). 


totale d'électricité. Les centrale: 
nucléaires, dont la production a augmenté d 
18,4 % comparativement A l'année précédente 
ont fourni prés de 29% de la _ productio 
totale de l'Ontario. 


Tendances de la consommation 


La consommation d'électricité a augmenté d 
5,5% en 1978 pour ainsi passer a 316 TWh 
Le taux d'taugmentation a été 1égéremen 
supérieur au 5,4 4 de 1977, mai. 
considérablement inférieur au niveau annue 
de croissance de 6,5 % enregistré entre 196 
ets 1978. Le taux moyen de_ croissane 
annuelle de 4,7 % persiste depuis 1973 
année au cours de laquelle la forte hauss 
du prix mondial du pétrole a _ sensiblemen 
modifié la demande d'énergie. Le tableau 
présente des renseignements sur 1 
consommation d'électricité par région e 
1960, 1970 et 1975 pour différents secteur 
du marché. La diminution de la part d 
secteur industriel démontre bien que le 
industries a forte consommatis 
d'électricité comme celles de 1l'aluminium e 
des pates et papiers jouent un rdle moin 
important; la hausse plus rapide de 1 
demande des secteurs commercial e 
résidentiel atteste, en particulier, de 1 
popularité croissante du chauffage et de l 
climatisation des locaux a l'électricité e 
indique également un degré accr 
d'urbanisation. 


La croissance de la demande d'électricit 
aurait été plus forte si le _ secteu 
économique du pays avait donné son plei 
rendement. La figure 5 montre 1'étroit 
relation entre la consommation d'électricit 
et le produit national brut réel (P.N.B.) 
indice calculé afin de mesurer les biens é 
les services produits. Le P.N.B. réel | 
augmenté d'tenviron 3,5 $@ mais aurait fF 
atteindre environ 5% si le pays avai 
présenté une situation économique plus sainé 


Figure 5 Consommation d’électricité 
par rapport au P.N.B. réel 


1.80 
1.60 
1.40 


1.20 


kWh/$ P.N.B. (en dollars constants de 1971) a 


1930 35 40 45 50 55 60 65 70 1978P 


YEARS / ANNEES 


P: Preliminary / Préliminaire 


SOURCES: Statistics Canada Publications 13-531 and 11-505: Canadian Energy Prospects, 
(Royal Commission on Canada’s Economic Prospects) John Davis, 1957, P. 325. 


Statistique Canada. Publications n°.13-531 et 11-505, Canadian Energy Prospects, 
Royal Commission on Canada’s Economic Prospects, John Davis, 1957, p. 325. 


. - . . a2 : 
able 2 Electricity Consumption By Tableau 2 Consommation d’énergie 
2 y poe 
Region And Sector électrique, par région et 
secteur 
TOTAL ENERGY % OF TOTAL DOMESTIC LOSSES & 
REGION YEAR CONSUMPTION CONSUMPTION & FARM COMMERCTAL INDUSTRIAL UNACCOUNTED 
CONSOMMATION PROCENTUELLE 
% DE LA SECTEUR 
CONSOMMAT TION CONSOMMAT ION RESTDENTIEL SECTEUR SECTEUR PERTES ET 
REGION ANNEE TOTALE D'f®NERGIE TOTALE ET AGRICOLE COMMERCTAL INDUSTRIEL INEXPLIQUEE 
(GWh) 

Atlantie Provinces/ 1960 4 goy 5 
Provinces de 1970 12 948 A 
l'Atlantique 1975 19 037 if 
Quebec/ 1960 44 002 4O 
Québec 1970 69 730 Cie) 
1975 89 932 34 
Ontario 1960 37 157% 34 
1970 59 488 34 
1975 89 198 34 
Prairie Provinces/ 1960 9 617 9 
Provinces des 1970 23 883 2 
Prairies 1975 34 322 13 
British Columbia*/ 1960 13 602 12 
Colombie-Britannique 1970 257761 13 
1975 32 589 12 


CANADA 1960 109 302 100 


a 


Source: Statisties Canada Publication 57-202 Source: Publication n° 57-202, Statistique Canada. 


* British Columbia includes Yukon and Northwest Territories. * La Colombie-Britannique comprend le Yukon et les 


Territoires du Nord-Ouest. 
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FUEL USE 


Table 3 provides an overview of the type and 
quantity of fuel use by utilities by province 
in 1977. Ontario is by far the largest user 
of fuel, using 61% of the total versus 17% 
by Alberta, the next largest user. If only 
fossil fuels are considered, Ontario is the 
largest user of coal to generate electricity, 
accounting for about 55% of the total. 
Alberta is the next largest user, (about 27% 
of the total), followed by Saskatchewan 
(13%). 


Ontario imports 90% of its coal from the 
United States and the remainder from Western 
Canada. In September 1978, the new $70 
million Thunder Bay coal terminal received 
its first official shipment from western 
Canada. The terminal provides the final 
link in a system that, by the early 1980s, 
will be receiving nearly 4 million tonnes of 
coal per year. The coal distribution system, 
(which includes the upgraded rail system, 
the coal terminal and the increased shipping 
facilities on the Great Lakes), makes western 
Canadian coal more marketable in Ontario and 
Quebec, which now import approximately 16 
million tonnes of coal per. year. The 
terminal's capacity can readily be expanded 
to 6 million tonnes and eventually to 12 
million tonnes Gf conditions warrant. 
Alberta uses its own coal, in mine-mouth 
plants, as does Saskatchewan, while Manitoba 
imports coal from Alberta and Saskatchewan. 
Nova Seotia and New Brunswick use their own 
coal. About 50% of the electricity generated 
from coal in Canada is based on bituminous 
coal imported by Ontario from the United 
States. Sub-bituminous coal, (used in 
Saskatchewan and Alberta), accounts for 
approximately a further 30% of the 
electricity generated, Saskatchewan lignite 
for a further 15%, and the remainder is 
generated from Canadian bituminous’ coal, 
(mainly in Nova Scotia and New Brunswick). 


New Brunswick was the single largest user of 
oil in 1977 accounting for about 36% of the 
electricity generated from this fuel. Some 
of this oil was used for electricity 
exports, (400 MW of the Coleson Cove plant 
are committed to exports to the U.S. until 
1986). Nova Scotia accounted for a further 
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UTILISATION DU COMBUSTIBLE 


Le tableau 3 donne un apercu général des 
types et quantités de combustibles utilisés 
en 1977 par les services d'électricité, par 
province. L'Ontario est le plus_- grand 
consommateur de combustibles avec 61 % de la 
consommation totale du Canada, par rapport 4 
17 % pour l'Alberta, deuxiéme au classement 
national. Dans le cas des combustibles 
fossiles, un taux d'tenviron 55 % de la 
consommation totale fait de l'Ontario le 
plus grand utilisateur de charbon a des fins 
de production d'électricité, suivi de 
l'Alberta (environ 27 % du total) et de la 
Saskatchewan (13 %). 


L'Ontario importe 90 % de son charbon des 
Etats-Unis et le reste de l'Ouest du 
Canada. En septembre 1978, la nouvelle 
station terminale de charbon construite a 
Thunder Bay au cotit de 70 millions de 
dollars a regu le premier arrivage officiel 
de charbon de 1'OQuest du _ Canada. Elle 
représente le dernier maillon d'un réseau 
qui, vers le début des années 80, recevra 
prés de 4 millions de tonnes de charbon par 
année. Le réseau de distribution du 
charbon, fort d'un systéme ferroviaire 
amélioré, une station terminale et un plus 
grand nombre d'tinstallations d'expédition le 
long des Grands lacs, facilite la mise én 
marché du charbon de l'Ouest du Canada en 
Ontario et au Québec, provinces obligées 
d'importer prés de 16 millions de tonnes par 
année. La capacité de la station terminale 
peut facilement 6tre portée A 6 millions de 
tonnes et méme a 12 millions s'il le faut. 
L'Alberta et la Saskatchewan utilisent leur 
propre charbon dans les centrales situées 4 
la mine. Le Manitoba l'importe de 1'Alberta 
et de la Saskatchewan. La Nouvelle-Ecosse 
et le Nouveau-Brunswick consomment également 
leur propre charbon. De toute 1'électricité 
produite A partir du charbon, environ 50 % 
provient du charbon bitumineux que 1'Ontario 
importe des Etats-Unis; 30% du _ charbon 
subbitumineux (utilisé par la Saskatchewan 
et l'Alberta); 15% du lignite de (ia 
Saskatchewan et le reste du charbon 
bitumineux canadien (surtout en Nouvelle- 
Ecosse et au Nouveau-Brunswick). 


Table 3 


Fossil Fuel Use, 1977 


TERAJOULES 
Coal Oil Gas Uranium 


- TERAJOULES 
Charbon Pétrole Gaz Uranium 


Newfoundland = 6 - 


Prince Edward 


Island - 6 - = 
Nova Scotia 13 4o = ks 
New Brunswick 6 46 - - 
Quebec = 3 i _# 
Ontario 264 20 49 305 
Manitoba 18 1 -* a 
Saskatchewan 66 -* 15 - 
Alberta 138 = 45 2 
British Columbia ~ 3 -* - 
Yukon, NWT - 2 = = 
CANADA 505 128 109 305 
Totals may not correspond to the sum of the 
element due to rounding 
-* Less than 1% 

Source: Statistics Canada 
Coal Oil Gas 
Charbon Pétrole Gaz 
(1) (2) (3) 
Newfoundland - ay = 
Prince Edward Island - 153 - 
Nova Scotia 472 964 - 
New Brunswick 198 1 118 - 
Quebec - 67 = 
Ontario 8 856 487 1 286 
Manitoba i) i: 26 3 
Saskat chewan 4 301 7 4O4 
Alberta B33 4 1 159 
British Columbia - 69 16 
Yukon and Northwest 
Territories - 58 - 
CANADA 228 27.5 3 090 2 868 


Thousands of metric tons 
Thousands of kilolitres 
Millions of cubic meters 
Thousands of terajoules 


Source: National Energy Board 


Tableau 3 Consommation de 
combustibles fossiles, 1977 


% of 
Canadian 
Total Total 
% du total 
Total canadien 
6 -* Terre-Neuve 
fle-du- 
6 = Prince-Edouard 
54 5 Nouvelle-Ecosse 
52 5 Nouveau-Brunswick 
3 -* Québec 
637 61 Ontario 
20 2 Manitoba 
81 8 Saskatchewan 
183 AF Alberta 
3 -* Colombie-Britannique 
2 = Yukon, T.N.-0. 
1 O47 100 CANADA 


Les totaux peuvent ne Pas correspondre a la 

somme des éléments a cause de l'arrondissement des 
nombres 

-* Moins de 1 % 


Source: Statistique Canada 


Energy % of 
Content Total 
Teneur % du 
énergétique total 
(4) 
5.6 0.8 Terre-Neuve 
6.4 0.9 fle-du-Prince-Edouard 
53.5 Tae Nouvelle-Ecosse 
By) To Nouveau-Brunswick 
2.6 0.4 Québec 
332.3 44.8 Ontario 
19.6 2.6 Manitoba 
80.8 10.9 Saskatchewan 
183.0 NES Alberta 
3.4 0.5 Colombie-Britannique 
Yukon 
Zee (Q)E 3) et T.N.-O. 
741.5 100.0 CANADA 


En milliers de tonnes métriques 
En milliers de kilolitres 

En millions de métres cubes 

En milliers de térajoules 


Source: Office national de 1'énergie 
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31% with Ontario a distant third, (16%). 
The Atlantic Region in total accounted for 
17% of the electricity generated from oil 
(all imported, mainly from Venezuela and the 
Middle East). The remainder of the oil used 
in Canada was domestic. 


Ontario and Alberta were responsible for 
most of the natural gas used, (45% and 41% 
respectively), with the the remainder used 
in Saskatchewan. All natural gas is from 
domestic sources. Tt is expected that use 
of natural gas for electric power generation 
will decline significantly in the next few 
years, as the fuel is considered too 
valuable for electricity production. 


Ontario is the principal user of uranium in 
Canada to generate electricity, accounting 
for about 209%, of sits use W107. | ine 
remainder was used in Quebec. 


The pulp and paper industry in several 
Canadian provinces co-generates electricity 
and process steam using oil and forest 
residues as fuel. The utilities in Nova 
Scotia and New Brunswick also co-generate 
steam and electricity using oil. A more 
detailed discussion of the use of 
co-generation, and of research into other 
types of fuel is provided in the section 
entitled "Alternative Energy Sources". 


Canada has substantial fuel peat resources, 
and consideration is being given to_ the 
generation of electricity using this fuel in 
new Brunswick and Quebec. 


Additional information on fuel use _ by 
electric utilities can be found in 
Statistics Canada publication 57-202, 


Electric Power Statistics, Volume 2. 
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En 1977, le Nouveau-Brunswick était le plus 
grand consommateur de pétrole, combustible 
utilisé pour produire environ 36 % de sor 
électricité. Une certaine partie de _ ce 
pétrole a servi A produire de 1'électricité 
destinée A l'texportation (la centrale de 
Coleson Cove stest engagée a exporter 400 Mh 
aux Etats-Unis jusqu'en 1986). Le pétrole 
est A l'origine de 31 % de la production de 
la Nouvelle-Ecosse et de 16% de celle de 
l'Ontario. Un total de 77% de _ toute 
l'électricité produite au Canada a partir a& 
pétrole provient de la région de 1'Atlantique 
(tous les approvisionnements ont été 
importés, surtout du Venezuela et du Moyen- 
Orient). Le reste du pétrole consommé 
provenait de sources intérieures. 


Le gaz naturel utilisé provient de sources 
intérieures et a presque entiérement été 
consommé en Ontario et en Alberta (45 et 
41 % respectivement), sauf le peu employé er 
Saskatchewan. L'utilisation du gaz nature! 
aA des fins de production d'électricité 
devrait diminuer considérablement au _ cours 
des prochaines années en raison de 
ltimportance vitale que prend ce trés 
précieux combustible. 


L'Ontario est le principal consommateut 
dturanium a des fins de productior 
d'électricité au Canada. En effet, en 1977. 
la province a consommé environ 99% de 
l'uranium utilisé comme combustible ne 
laissant que 1 % pour le Québec. 


Dans plusieurs provinces, l'industrie de: 
pates et papiers produit a la fois 4d 
1'électricité et de la vapeur industrielle 
au moyen de pétrole et de résidus forestiers. 
Les services d'électricité de la Nouvelle- 
Ecosse et du Nouveau-Brunswick produisent 
également de l'électricité et de la vapeur % 
partir du pétrole. La section intitulé 
"Autres sources d'énergie" renferme une étude 
plus détaillée de l'usage de la productiot 
mixte et de la recherche effectuée sur le: 
autres types de combustibles. 


Le Canada posséde d'abondantes ressources é! 
tourbe combustible et le gouvernement étudii 
la possibilité de se servir de la tourbe di 
Nouveau-Brunswick et du Québec pour li 
production d'électricité. | 


Pour obtenir de plus amples renseignement 


sur les combustibles utilisés par le 
services d'télectricité, 13. stagit 3 
consulter la publication 57-202 d 


Statistique Canada (Statistique de 1'énergi 


électrique, volume II). 
j 


JEMAND FORECASTING AND 
-LECTRICITY SUBSTITUTION 


ie cemand for electricity is basically a 
‘unection of population growth and 
onecentration, economic activity, the price 
Ff electricity and, to a lesser extent, the 
ece Of electricity relative to prices of 
fempeting fuels such as oil and gas. As 
lentioned earlier, electricity demand is 
ery closely correlated with economic 
etivitiy as measured by real gross national 
roduct (GNP) and this relationship is 
ndicated in Figure 5. The annual rate of 
rowth in electricity demand had been very 
table, at about 6% to 7%, for the 25 years 
ip to 1973, during which period the rate of 
rowth of real GNP was about 5%. A sharp 
nerease in the world price of oil in 1973 
adversely affected economic activity in 
anada, as well as most other countries, and 
ended to reduce the annual rate of increase 
n energy comsumption. Since 1973, the 
nnual growth rate of electricity has 
luctuated considerably, including a decline 
n 1975, for the first time since 1948, of 
bout 0.3%. The compound annual growth rate 
or 1974 to 1978 has been 4.2%, during which 
eriod the rate of economic growth as 
eeeured by real GNP has been 3.2%, 
onsiderably below its potential growth of 
bout 5%. nithougsyoCLt<¥is? difficult “to 
pecify the role played by the various 
actors, the reduced rate of electricity 
emand growth is undoubtedly caused by a 
ombination of: the relatively low rate of 
conomic growth; higher electricity prices; 
nd conservation measures. 


djustments to the new higher energy costs 
re currently working their way through the 
CoOnomy and therefore it is difficult to 
orecast, with any high degree of certainty, 
uture economic and electricity demand 
rowth. What can be stated with some 
onfidence is that future economic growth 
ill be slower than it was from 1950-75 as a 
esult of several factors, one of which is a 
ower population growth rate. Annual 
Oopulation growth was 2% for the years 1950 
© 1975 but is forecast to be just over 1% 
Ga1975 to 2000. 


Nn view of the uncertainties about future 
lectricity demand, it is necessary to 


PREVISION DE LADEMANDE ET 
SUBSTITUTION DE L’ELECTRICITE 


La demande d'électricité 


repose 
essentiellement sur la croissance et 1a 
concentration démographique, l'activité 


économique, le prix de 1'électricité et, 
dans une moindre mesure, le prix” de 
l'électricité par rapport au prix des 
combustibles compétitifs comme le pétrole et 
le gaz naturel. Tel que mentionné dans les 
pages précédentes et ainsi que l'illustre la 
figure 5, la demande d'électricité est 
étroitement liée A l'activité économique, 
indice mesuré 4 l'aide du P.N.B. réel. 
Entre 1948 et 1973, le taux annuel de 
croissance de la demande d'électricité s'est 
maintenu trés stable, soit A environ 6 ou 
7 % et le taux de croissance du P.N.B. réel 
atteignait environ 5 %. La forte augmen- 
tation du prix mondial du pétrole en 1973 a 
nui au rendement économique du Canada ainsi 
que de la plupart des autres pays et, par 
conséquent, le taux annuel de croissance de 
la consommation d'énergie a diminué. Depuis 
1973, le taux annuel de croissance de la 
demande d'électricité a connu de nombreuses 
fluctuations et a méme enregistré sa premiére 
baisse depuis 1948, soit une diminution de 
053°% en 1975. Der 1974 <a 1978 le taux 
annuel composé de croissance a été de 4,2 %, 
et le taux de croissance économique mesuré 
en fonction du. P.N-B.. réel. 6tait de 3,2 4, 
niveau passablement inférieur 4 la croissance 
possible d'environ open Malgré la 
difficulté de déterminer le rdle joué par 
les différents facteurs, la diminution du 
taux de croissance de la demande 
d'électricité découle incontestablement du 
taux relativement faible de la croissance 
économique, de la hausse des prix de 
l'électricité et des mesures d'économies. 


Les nouvelles hausses des coiits de 1'énergie 
exercent actuellement une certaine influence 
sur l'économie et, par conséquent, il est 
difficile de prévoir de facgon trés certaine 
les prochains taux de croissance de 
l'économie et de la demande d'électricité. 
Néanmoins, il semble plus que certain, qu'au 
cours des prochaines années le taux de la 
croissance économique augmentera plus 
lentement qu'tentre 1950 et 1975 en raison de 
plusieurs facteurs dont, entre autres, un 
taux plus faible de croissance démographique. 
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forecast the probable range of demand and be 
as flexible as possible in the planning of 
facilities. The utilities must plan to meet 
the most likely forecast demands, but also 
be flexibile to advance or delay projects if 
actual demand is higher or lower than that 
forecasted, for example, as a result of 
economic performance different than that on 
which the forecast demand is based, or 
different rates of inter-fuel substitution. 


To assist in providing better predictions of 
electricity demand, the Canadian Electrical 
Association (CEA) in 1976 retained a 
consulting firm to develop a computer-based 
forecasting methodology which can be used by 
all Canadian utilities. This forecasting 
tool is now being used on a trial basis, but 
further developmental work and data base 
updates are required before the model 
becomes fully operational. 


Nearly all utilities have been reducing 
their electricity demand forecasts over the 
past few years as the rate of demand growth 
each year has been below that forecast, 
(figure 7 illustrates this point). There is 
a natural tendency to reflect current 
conditions in projections, so it is perhaps 
not surprising that the utility forecasts 
continue to decline with each succeeding 
year that actual demand is less than that 
forecast. The potential problem facing 
utilities is that their expansion program 
could be overly reduced during this period 
of slow demand and growth, and Canada could 
end up with inadequate facilities to meet 
future demand when economic activity picks 
up. Thus the two major risks to be avoided 
are as follows: 


8 Excessive commitment of new plant 
capacity that could expose the 
electricity consumer to unnecessarily 
higher increases in electricity prices 
to meet utility revenue requirements. 


) An expansion program that is below 
potential demand which could: inhibit 
opportunities for economic expansion, 
by virtue of lack of electricity to 
perform essential jobs, e.g. motor 
drive; place greater dependence on 
relatively scarce fossil fuel 
supplies; and reduce electricity 
system reliability. This course of 
action could also be expensive for 
the Canadian population: for 
example, it has been estimated that 
the one day electricity failure in 
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De 1950 a 1975, le taux annuel de croissance 
démographique était de 2% mais, il devrait 
a peine dépasser 1 % entre 1975 et l'an 2000. 


En raison des incertitudes sur l'avenir de 
la demande d'télectricité, les services 
publics doivent prévoir l'amplitude probable 
de la demande et adopter la position la plus 
souple possible dans la planification des 
installations. Il leur faudra se préparer 2 
répondre A la demande la plus probable tout 
en faisant preuve de souplesse afin d'étre 2 
méme d'taccélérer ou de retarder’ leurs 
projets si la demande véritable_ s'avére 
supérieure ou inférieure aux prévisions er 
raison, par exemple, d'un rendement 
économique différent des conditions sur 
lesquelles reposent les prévisions de la 
demande, ou de différents taux de 
substitution entre les combustibles. 


Afin d'améliorer les prédictions de la 
demande d'électricité, 1'Association 
canadienne de l1'électricité (ACE) a demandé, 
en 1976, A une société d'experts-conseils de 
lui préparer un modéle informatisé de 
prévisions dont tous les services canadiens 
d'électicité pourraient se servir. Les 
expérimentateurs procédent actuellement a 
l'essai du modéle mais il faudra 1'améliorer 


et mettre a jour la base de données avant de 
ltutiliser A grande échelle. 


La figure 7 illustre comment un taux de 
croissance annuelle de la demande inférieur 
aux prévisions a mené presque tous les 
services d'électricité A réduire leurs 
prévisions de la demande d'électricité au 
cours des derniéres années. Au moment 
d'établir les prévisions, les planificateurs 
ont une tendance naturelle a tenir compte 
des conditions de l'heure; peu _ surprenant 
done de constater que si, au cours d'une 
année, la demande réelle est inférieure aux 
prévisions, les services publics réduisent 
leurs prévisions l'année suivante. Le 
probléme éventuel auquel pourrait avoir a 
faire face les services d'électricité 
consiste en ce que leur programme d'expansion 
pourrait se trouver trop limité pendant 
cette période de faible taux de croissance 
de l'économie et de la demande, que le 
Canada risquerait de ne pas posséder assez 
d'installations pour répondre a la demande 
future aprés la reprise de l'activité 
économique. Voici done deux grands dangers 
qu'il faut écarter: 


> 


@ un engagement excessif a 1'augmenta- 
tion de la capacité des centrales, cé 


| 


| 
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France (in December 1978) cost that 
country's economy in excess of one 
billion dollars in lost production. 


Figure 6 illustrates the National Energy 
Board's most recent high, low and most 
probable forecasts of electricity demand to 
1990. Included in this figure is the 1978 
forecast of electricity demand to 1983, as 
supplied by Statistics Canada and prepared 
in conjunction with the Canadian Electrical 
Association. The Department of Energy, 
Mines and Resources. publication "Energy 
Future for Canadians" released early in 
1979, stated that (p.128) “electricity is 
expected to increase substantialy as_ the 
supply of oil becomes’ constrained. The 
indicative target for electricity is to 
increase generation capacity nearly four- 
fold between now and the year 2000, and to 
increase it by one third again between 2000 
and 2025. The electricity share of Canada's 
total primary energy supply at present to 
nearly one-half by the year 2000, and would 
continue to increase at least until 2025." 


In 1978 construction work continued on Point 
Lepreau Nuclear Power Station. This "CANDU" —— 
design reactor has a capacity of 630 MW with heavy 
water moderation and uses natural uranium fuel. 
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danger susceptible d'exposer inutile. 
ment le consommateur d'électricité ; 
de plus fortes hausses des prix afi 
de répondre aux besoins en revenu de; 
services d'électricité, et 


@ un programme d'expansion en deca d 
la demande possible pourrait limite 
les possibilités d'expansion écono. 
mique, du fait que 1'électricite 
produite ne suffirait plus 
ltexécution des travaux essentiels 
par exemple, actionner les moteurs 
aceroftre la dépendance a _ 1'égar 
d'approvisionnements en combustible: 
fossiles relativement rares et réduire 
la fiabilité des réseaux de distri. 
bution d'électricité. Cette ligne d 
conduite pourrait également s'avére! 
onéreuse aux Canadiens A l'exemple de 
la panne d'électricité d'une journé 
de décembre 1978 en France qui avait 
coité au pays plus d'un milliard d 
dollars en perte de production. 


La figure 6 montre les derniéres prévisions. 
compilées jusqu'en 1990 par 1'Office nationa: 
de l'énergie, de la demande d'électricité 1: 
plus élevée, la plus faible et la piu: 
probable. Au début de 1979, le ministére d 
l'Energie, des Mines et des  Ressource: 
mentionnait dans "Les lendemains énergétique: 
des Canadiens" que "L'électricité devrait 
gagner considérablement en importance 
mesure que l'approvisionnement en pétrole ss 
resserrera. L'objectif visé pour 1'électri- 
eité est de quadrupler la capacité de k 
production d'ici l'an 2000, et de 1'augmente: 
d'un tiers entre l'an 2000 et 2025. La part 
de 1'électricité dans l'ensemble d 
l'approvisionnement énergétique primaire d 
Canada pourrait passer de son niveau actue 
(A peu prés un tiers) jusqu'a environ 1 
moitié d'ici l'an 20003; elle continuerai 
d’augmenter au moins jusqu'a l'tan 2025" (p 
144).  L'tillustration montre également le: 
prévisions établies en 1978 de la demand 
d'électricité jusquten 1983, telles qu 
fournies par Statistique Canada et préparéej 
en collaboration avec 1'Associatio 
canadienne de l1'électricité. | 


Centrale nucléaire de Pointe-Lepreau en 
construction en 1978. Le réacteur de type CANDU, 
d'une capacité de 630 MW, est doté d'un ralentisseur 
a eau lourde et s'alimente en uranium naturel. 


In quantitative terms, the annual rate of En termes quantitatifs, le taux annuel de 


growth between 1980 and 2000 is forecast to croissance entre 1980 et 2000 devrait étre: 
be as follows: 


1980-1990 1990-2000 1980-2000 


vs h vi 
High 6.2 627 6.5 Elevé 
Medium Nee Teo) 4. Moyen 
Low ae ae 2.4 Faible 
The medium electricity demand forecast is Les taux respectifs de 5, 05eet 1,05 % du 
pased on annual economic performance growth rendement économique et de la croissance 
of 3.65% and population growth of 1.05% démographique servent A établir les 
prévisions moyennes de la demande 
d'électricité. 
system expansion programs (to about 1990) of Les programmes d'expansion des réseaux 
yhe major utilities in each province are prévus jusque vers 1990 par les grands 
yased on the following forecasts of load services publics de chaque province sont 


établis d'aprés les prévisions suivantes de 
la croissance de la puissance appelée; 


[> 


Newfoundland 5.0-6.0 Terre-Neuve 
Prince Edward Island 4.0 fle-du-Prince-Edouard 
Nova Scotia 44 Nouvelle-Ecosse 
New Brunswick 5.6 Nouveau-Brunswick 

| Quebec eo Québec 
Ontario 4.7 Ontario 
| Manitoba 5.2 Manitoba 
Saskatchewan 4.0 Saskatchewan 
| Alberta 6.4 Alberta 
| British Columbia 6.0 Colombie-Britannique 


Units J. 2 and 3 of Edmonton ‘Power's Clover Bar 
Generating Station. Each unit has a capacity of 165 
MW and the commissioning of a fourth unit in the 
first quarter of 1979 will bring this station to its 
design capacity of 660 MW. This could be the last 
major gas-fired unit added to Canadian electricity 
supply systems. 


Groupes J, 2 et 3 de la centrale de Clover Bar de 
l'Edmonton Power. Chaque groupe a une capacité de 
J65 MW. La mise en service d'un quatriéme groupe 
alimenté au gaz, prévue pour le premier trimestre 
de 1979, portera la puissance de la centrale 4 660 
MW, sa capacité nominale. et constituera peut-étre 
la derniére grande addition aux systémes canadiens 
d'approvisionnement en électricité. 


EXPORTS 
AND IMPORTS 


Canada's net exports of electricity to the 
United States increased by about 14% during 
1978 over 1977, to a total of 19 490 GWh, 
resulting from exports of 21 592 GWh and 
imports of 2 099 GWh. This represents 5.8% 


of net Canadian electricity generation, 
(5.4% in 1977) with Quebec, Ontario and 
Manitoba mainly responsible for the 
increase. Exports from Quebec and Ontario 


increased by 152% and 20% respectively. 
Manitoba went from a net importer of about 
300 GWh in 1977 to a net exporter of about 
3.000 GWh in 1978. Net exports by New 
Brunswick and British Columbia were lower 
than the previous year however, by about 28% 
and 50% respectively. Differences for net 
exports from Manitoba and British Columbia 
are due mainly to availability of hydro 
resources. In the latter case an important 
factor was the drought in northwestern 
U.S.A. By the same token, Manitoba's net 
imports in 1977 were as the result of drought 
conditions in that province. Water resource 
availability in Manitoba and the northwestern 
U.S.A. improved considerably during 1978, 
with the result that the latter required 
less imports, while the former returned to 
its normal role of net exporter. Quebec's 
exports increased considerably during the 
year as aeeresult of additional inter- 
connection capacity with New York State. 
Power exports by New Brunswick Power to the 
U.S. were below expectations due to forced 
outage of one of the units at the Coleson 
Cove plant and the higher cost of oil in 
this province relative to the U.S. 
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EXPORTATIONS 
ET IMPORTATIONS 


En 1978, les exportations nettes d'électri. 
cité aux Etats-Unis ont augmenté de 14% pa 
rapport a 1977, pour atteindre un total 4d 
19 490 GWh réalisé grace aux exportations d 
21 592 GWh et aux importations de 2 09 
GWh. Ce total représente 5.8% de @ 
production nette d'électricité du Canad 
(5,4.% en 1977).  L'taugmentation provien 
principalement des exportations faites pa 
le Québec, l'Ontario et le Manitoba. Le 
exportations du Québec et de l'Ontario on 
respectivement augmenté de 152 et de 20 % 
Le Manitoba a perdu son statut d'importateu 
net (environ 300 GWh en 1977) en raison d 
ses exportations d'tenviron 3 000 GWh e 
1978. La différence entre les exportation 
nettes du Nouveau-Brunswick et de W@W 
Colombie-Britannique, respectivement de 2 
et de 50 % inférieures 4 celles de 1'anné 
précédente, est surtout attribuable 
1l'abondance des ressources hydrauliques 
Dans ce dernier cas, la sécheresse qui 
frappé le Nord-Ouest des Etats-Unis s'es 
avérée un des facteurs déterminants. D 
plus, les importations nettes du Manitoba e 
1977 devaient répondre aux besoins de 1 
province, elle aussi ravagée par 1 
sécheresse. L'augmentation considérable e 
1978 des réserves hydrauliques au Manitob 
et dans le Nord-Ouest des Etats-Unis 
permis de rétablir la situation puisque le 
Etats-Unis avaient besoin de moin 
d'importations et que le Manitoba pouvai 
reprendre son rdle habituel d'exportateu 
net. Le Québec a fortement augmenté se 
exportations au cours de l'année en raisc 
de la capacité additionnelle offerte p2 
l'interconnexion avec l1'Etat de New York 
Les exportations de puissance de la Ne 
Brunswick Power aux Etats-Unis ont ét 
inférieures aux prévisions a cause ¢ 
l'arrét foreé d'un des groupes de ] 
centrale de Coleson Cove et de la hausse dé 
prix du pétrole dans cette province pé 
rapport aux prix des Etats-Unis. 


Existing interprovincial 
interconnections are as follows: 


Voici la liste des principales 
interconnexions entre les provinces: 


Capacity Capacity 
Installed Firm 
Capacité Capacité 
Installée Garantie 
(kV) 
British Columbia-Alberta 1 x 138 
Colombie-Britannique--Alberta 
Saskat chewan-Manitoba 2% 230 07) yoo (2) noo (2) 
Manitoba-Ontario 2-%0230 260 260 
Québec-Ontario 4 x 230 1 300 1 300 
2x 138 
Quebec-Newfoundland 3 x 735 5 225 4 300 
Québec-Terre-Neuve 
Quebec-New Brunswick (HVDC) 1 x +270 460 300 
Québec-Nouveau-Brunswick 
New Brunswick-Quebec (HVDC) 1 x +270 320 160 
Nouveau-Brunswick-Québec 
New Brunswick-Nova 2 x 138 
0 
Scotia 1 x 345 oe B08 
Nouveau-Brunswick- 
Nouvelle-Ecosse 
New Brunswick~Prince 
Edward Island 2 x 138 200 100 
Nouveau-Brunswick- 
fle-du-Prince-Edouard 
Third 230 line by fall 1979 (1) Troisiéme ligne de 230 kV A 1'automne 1979. 
When the three lines are in operation (2) Lorsque les trois lignes seront exploitées 


by the fall of 1979 


. 138 kV interconnection between Nova Scotia 
nd New Brunswick is expected to be operated 
t 345 kV in 1979, upon completion of the 
‘einforcement facilities in both New 
runswick and Nova Scotia. 


nterconnections under construction, 
roposed and those under serious review 
nelude the following, including the 
Proposed capacity and the year of 
vailability: 


a l'automne de 1979. 


La mise en service a une capacité de 345 kV 
d'une interconnexion de 138 kV entre la 
Nouvelle-Ecosse et le Nouveau-Brunswick doit 
avoir lieu en 1979, dés que sera terminée la 
construction des installations de renforcage 
dans les deux provinces. 


suivante énumére les intercon- 
nexions en construction, celles qui sont 
prévues et celles dont la construction 
est sérieusement envisagée, ainsi que leur 
ecapacité prévue et l'année de leur mise en 
service: 


La liste 


Connections 


Connexions 
(kV) 


1 x 500(AC) 
(CA) 


British Columbia-Alberta 
Colombie-Britannique--Alberta 


DC Link 
Connecteur CC 


Alberta-Saskat chewan 


Saskatchewan-Manitoba Ao 30CAC) 


(CA) 


New Brunswick-Nova Scotia 1 x 345 
Nouveau-Brunswick--Nouvelle-Ecosse 


Under construction 
Proposed 
Under serious review 


Calgary Power has made application to the 
Alberta Energy Resources Conservation Board 
for approval to build the Alberta portion of 
the interconnection with British Columbia as 
shown above. 


The major (100 MW capacity or over) 
interconnections between Canada and the 
United States are shown below: 


Province* State 


Etat 


New Brunswick/Nouveau-Brunswick Maine 


Que bec/Québec New York 
New York 
Vermont 
Ontario New York 
Michigan 
Manitoba North Dakota 
Minnesota 
British Columbia/ Washington 


Colombie-Britannique 


* Installed interconnections; simultaneous 


C1 
(2) 
Ca) 


2 


transfer capability can be considerably less. 


ae 


Capacity 
Installed Firm 


Capacité 
Installée Garantie 


En construction. 
Prévue. 
Construction sérieusement envisagée. 


La Calgary Power a demandé a4 1'Alberta 
Energy Resources Conservation Board 
l'tautorisation de construire la section de 
l'interconnexion reliant cette province 4 la 
Colombie-Britannique selon la description 
susmentionnée. 


Voici la liste des grandes interconnexions 


(capacité de 100 MW ou plus) entre le Canada 
et les Etats-Unis: 


Power Transfer 


Voltage Capability 
Capacité de transfert 
Tension d'énergie 
(kV) (MW) 
345 500 
765 1200 
xe 210, 100 
120 100 
230 470 
230 400 
x 230 300 
230 535 
230 5115 
345 710 
345 760 
230 150 
230 T75 
230 350 
230 300 
x 500 700 


: 

* Interconnexions déja en place; la 
capacité de transfert simultané peut étr 

de beaucoup inférieure. : 

: 
| 


Manitoba Hydro expects to have a 500 kV 
interconnection with Northern States Power 
in service in 1980. 


‘igure 8 illustrates the interprovincial and 
she Canada-United States electrical energy 
“lows for 1978 while Table A4 provides more 
jJetailed information. 


“igure 8 Net Transfers and Exports 
of Electrical Energy, 
1978 (GWh) 
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La Manitoba Hydro prévoit mettre en service, 
en 1980, une interconnexion de 500 kV avec 
la Northern States Power. 


La figure 8 montre les échanges d'énergie 
électrique entre les provinces, et entre le 
Canada et les Etats-Unis pour 1978, tandis 
que le tableau A4 fournit des renseignements 
plus détaillés. 


Figure 8 Transferts et exportations 
nets d’énergie électrique 
1978 (GWh) 
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INDUSTRY STRUCTURE 


Electrical energy in Canada is supplied by 
private and public utilities and by 
industrial establishments with generation 
facilities. Most industrial establishments 
generate energy only for their own use, but 
some sell energy to municipal distribution 
systems or utilities. 


Industrial establishments which generate 
electricity do not usually supply their 
total electrical energy requirements. For 
example, in 1977 they generated about four 
fifths of their electricity requirement and 
of these plants, 54%. were in forest 
products, 15% in mining, 11% in metal 
processing, 3% in chemicals and 17% in other 
industries. About 80% of industrial 
establishments with generation facilities 
are found in Quebec and British Columbia, 
reflecting the concentration of forest 
product companies, mining companies and 
aluminum smelting companies in those two 
provinces. Nearly 90% of the electricity 
generated by industrial establishments is 
from hydro-electric sources. 


Over time the amount of energy generated by 
utilities has been an increasing percentage 
of the total electrical energy generated in 
Canada, aS shown in Table 4. 


For more detailed information on the amounts 
of electricity generated by utilities and 
industrial establishments by province see 
Table A2. In 1977 industrial establishments 
generated about: 20% of electricity in 
Quebec; 25% in British Columbia; less than 
10% in Ontario, New Brunswick, Saskatchewan 
and Alberta; and in Newfoundland, Prince 
Edward Island, Manitoba, Yukon and Northwest 
Territories less than 1% of the provincial 
totals. 


The trend in Canada is toward greater public 
ownership of electric utilities. Over the 
years, provincial governments have _ taken 
over investor-owned electric utilities, 
mainly on the basis that publicly-owned 
utilities are able to provide electricity 
more cheaply, due to such factors as: 
stronger credit ratings; less financial 
risk; co-ordinated provincial planning; and 
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STRUCTURE DE L'INDUSTRIE 


L'électricité provient des services. des 
secteurs privé et public, ainsi que des 
établissements industriels. La  productior 
de la plupart de ces derniers ne sert quté 
répondre A leurs’ propres. besoins mai: 
certains en vendent a des services public: 
ou a des réseaux municipaux de distribution. 


Les établissements industriels consomment 
habituellement plus d'énergie qu'ils n'er 
produisent. Par exemple, en 1977, leur 
production d'électricité, dont prés de 90 7 
proviennent de sources hy dro-électriques, 
n'a rencontré qutenviron quatre cinquiémes 4 
leurs exigences. Parmi les centrales 
électriques leur appartenant, 54 % operent 
dans le secteur des produits forestiers. 
15 % dans l'exploitation miniére, 11 % dan: 
le traitement des métaux, 3% dans le: 
produits chimiques et 17 % dans les autre: 
industries. Le fait qu'tenviron 80% de: 
établissements industriels producteur: 
d'électricité sont installés au Québec et é 
Colombie-Britannique refléte la fort 
concentration de sociétés forestiéres, d 
sociétés miniéres et d'alumineries dans ce: 
provinces. 


Au cours des années, la quantité d'énergi 
produite par les services d'électricité 
représenté un pourcentage de plus en plu 
élevé de la production globale du Canada 
comme 1'indique le tableau 4. 


Pour de plus amples renseignements sur le 
quantités d'énergie électrique produites pa 
les services publics et les établissement 
industriels, par province, voir le tablea 
A2. En 1977, les établissements industriel 
ont produit environ 20 % de l'électricité a 
Québec; 25 % en Colombie-Britannique; moin 
de 10 % en Ontario, au Nouveau-Brunswick, € 
Saskatchewan et en Alberta; a Terre-Neuve, | 
1'fle-du-Prince-Edouard, au Manitoba, ¢ 
Yukon et dans les Territoires du Nord-Oues 
leur production représentait moins de 1 ye 
total provincial. 


La récente tendance A la nationalisation é 
Canada a mené les gouvernements provincial 
A  étatiser les services d'électricil 
surtout en raison du fait qu'i] 


10 income’ taxes. The last provincial 
equisition was in 1974 when Newfoundland 
urchased control of the company which owned 
he hydro-electric generating plant at 
‘hurchill Falls, Labrador. 


fhe major electric utilities in each 
rovince in Canada, in terms of generating 
apacity and assets, are provincially-owned 
n all provinces except in Prince Edward 
sland and Alberta. One investor-owned 
tility supplies electricity in Prince 
dward Island. In Alberta, two major 
nmvestor-owned utilities supply about 80% of 
lectricity with the municipally-owned ones 
upplying most of the remainder. A central 
lanning body (Electric Utility Planning 
ouncil) consisting of representatives of 
he utilities is responsible for 
oordinating generation and transmission 
Mealities for all utilities in Alberta. 
ne investor-owned utility in Newfoundland 
istributes 90% of the electricity used in 
hat province, about 15% of which it 
enerates and the remainder it purchases, 
patly from the provincially-owned utility. 


n all provinces most of the electricity is 
at to ultimate users by the utility 
mpanies. The exception is Ontario where a 
ery large proportion is purchased from 
ntario Hydro and distributed by some 350 
unicipal Utilities. Investor-owned 
tilities supply a small amount of 
lectricity in this province, some of which 
ney generate and some of which’ they 
archase from Ontario Hydro. The names of 
ne electric utilities in each province can 


| 


3 found in the Statistics Canada 
Iblication 57-204, Electric Power 
tatistics Vol. I. 

recent proposed change in taxation 
sgislation may result in additional 
rovincial government involvement in 
lectricity supply. Under the Public 


cilities Income Tax Transfer Act, 95% of 
2deral income taxes paid by investor-owned 
silities are returned to the province of 
-igin. It was the intent of the 
gislation that these funds would be 
sturned to the utility customers, but only 
1 Alberta does this actually occur. In the 
-her provinces affected by this Act, 
Newfoundland, Prince Edward Island, 
itario, British Columbia), the province 
stains these funds in general revenue. 
ite in 1978, the federal government 
*oposed a change in this legislation, so 
lat only half of the federal income taxes 


considéraient que leur meilleure cote de 
crédit, l'absence d'impSt sur le revenu, une 
planification coordonnée entre les provinces 
et une meilleure garantie financiére les 
mettaient seuls en mesure de fournir 
1l'électricité plus économiquement. La 
derniére étatisation provineiale remonte a 
1974 lorsque Terre-Neuve a acquis la 
majorité des actions de la société alors 
propriétaire de la centrale hydro-électrique 
de Churchill Falls, au Labrador. 


Les principaux services d'électricité de 
chaque province du Canada, au point de vue 
de l'actif et de la capacité de production, 
appartiennent aux gouvernements provinciaux 
respectifs sauf ceux de l'Alberta et de 
1'fle-du-Prince-fdouard o% une entreprise 
d'investissements privée produit toute 
l'électricité. En Alberta, par contre, deux 
grandes sociétés privées fournissent environ 
80 2 des approvisionnements électriques, 
tandis que des services municipaux comblent 
le reste de la demande. Un organisme 
central de planification (Electric Utility 
Planning Council) composé de représentants 
de différents services y est responsable de 
la coordination des installations de 
production et de transport. A Terre-Neuve, 
une société privée distribue 90% de 
l'électricité; elle en produit environ 15 4% 
et achéte tout le reste du service étatisé. 


Dans toutes les provinces, les  sociétés 
propriétaires de services publics se 
chargent de distribuer la plus grande partie 
de l'électricité aux consommateurs. 
L'exception est l'Ontario ot presque toute 
la distribution est assurée par les 350 


services municipaux dont les 
approvisionnements proviennent d'achats 
auprés de  1'Hydro-Ontario. Les services 
appartenant a des entreprises 


d'investissements privées fournissent 
également une certaine quantité de ces 
approvisionnements grace, en partie, Aa leur 
propre production et, en partie, a leurs 
achats de 1'Hydro-Ontario. La publication 


57-204 de Statistique Canada intitulée 
Statistique de l'énergie électrique, volume 
ibe contient les noms des services 


d'électricité de chaque province. 


Un récent projet de modification des lois 
sur l'timpét peut accrofitre la participation 
des gouvernements provinciaux a la gestion 
des approvisionnements d'électricité. En 
vertu de la Loi sur le transfert de l'impdt 
sur le revenu des entreprises d'tutilité 
publique, 95 % de l'impdt fédéral payé par 
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collected would be returned to the 
provinces. If this amendment is passed by 
Parliament, it would probably result in the 


customers of the investor-owned utilities in 
Alberta having to pay increased prices for 
their electricity, since they would lose 
part of the federal income tax rebate which 


they now enjoy. 


Table 4 Percentage Production By 
Utilities & Industrial 
Establishments, 1970-1978 


UTILITIES 
SERVICES PUBLICS 


Public Total 
Secteur 


public 


Private 
Secteur 
privé 


Total 


Source: Statistics Canada Publication 57-202. 


Churchill Falls (Labrador) Corporation Limited « 
considered to be a publicly owned utility. 


Data available only for total utilities. 
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les services appartenant aux entreprise: 
d'investissements privées sont remboursés | 
la province d'origine. Au sens de la Loi 


les clients des services avaien: 
exclusivement droit a cette ristourne mai; 
actuellement, seule 1'Alberta met Ce 
principe en application. Dans toutes le 
autres provinces visées par la Loi (Terre 
Neuve, fle-du-Prince-Edouard, Ontario 
Colombie-Britannique), les gouvernement, 


provinciaux ajoutent ces fonds a leur reven 
général. Vers. la fin de. 1978, 9am 
gouvernement fédéral a proposé de modifie 
cette loi afin que seulement la moitié d 
l'impét fédéral prélevé soit remboursée au 


provinces. Si le Parlement adopte cett 
modification, les clients’ des service 
exploités par des entreprise. 


dtinvestissements privées en Alberta devron 
payer leur électricité plus cher puisqu'il 
perdront une partie de leur abattement su 
l'impét fédéral. 


Tableau 4 Pourcentage de producti 
des services publics & 
établissements industriel 


1970-1978 


INDUSTRIAL 

ESTABLISHMENTS 
TABLISSEMENTS 

INDUSTRIELS 


Publication n° 57-202, 
Statistique Canada. 


Sources: 


On considére la Churchill Falls (Labrador) — 
Corporation Limited comme un service publi 
de propriété publique. | 


** Données disponibles seulement pour tous le 


services publics. 


REGULATION 


AS a special feature this year, the 
following section briefly details the 
regulation of electric utilities in Canada. 
In succeeding years only changes will be 
mentioned. 


Newfoundland's Public Utilities Commission 
has full authority over the investor-owned 
utility, Newfoundland Light and Power 
Company Limited. Since June 1977 the Board 
also has authority, under the Electric Power 
Control Act, over the rates charged by the 
publicly-owned Newfoundland and Labrador 
Hydro to electricity retailers but not over 
rates charged to industrial customers that 
are served directly and Hydro's own 
distribution agencies. The Act provides 
that the rates charged by Hydro should 
provide sufficient revenue to enable it to 
recover the cost of service and provide a 
margin or profit sufficient to maintain a 
sound financial position. However, the 
Board can only recommend to the Newfoundland 
Cabinet actions it regards appropriate for 
Newfoundland and Labrador Hydro, making the 
Newfoundland Cabinet the final regulatory 
authority. The Board regulates Bowater 
Power Company, which is an investor-owned 
etectric~ utility although it no longer 
serves retail customers. Newfoundland and 
Labrador Hydro rates to large industrial 
users are approved by their own Directors 
and not by the Board of Commissioners of 
Public Utilities. 

There is a Public Utility Board in Prince 
Edward Island which has decision-making 
authority over electric utility rates in 
that province. 


Prior to 1976, the Nova Scotia government 
dealt directly with setting rates and other 
policies electric utilities in the 
Province. Since that time, the province's 
Public Utilities Board has taken over this 
duty and has full decision-making power. 


The provincially-owned utility in New 
3runswick is self-regulated and its rates 
are not subject to review by any regulatory 
Xr judicial authority. Under the province's 
tleetric Power Act, rates must be sufficient 


REGLEMENTATION 


Cette année, le rapport renferme une section 
spéciale qui décrit briévement la 
réglementation des services d'électricité du 
Canada. Au cours des années Aa venir, seuls 
les changements seront mentionnés. 


La Public Utilities 
Terre-Neuve a plein 


Commission de 
pouvoir sur la 


Newfoundland Light and Power Company 
Limited, service appartenant a des 
entreprises d'investissements privées. 


Depuis juin 1977, l'Electrie Power Control 
Act confére également A cette commission le 
pouvoir de réglementer les taux imposés par 
la société publique Newfoundland and 
Labrador Hydro aux détaillants 
d'électricité, mais non les taux réclamés 
aux clients industriels directement 
desservis et aux propres organismes de 
distribution de l'Hydro. La Loi stipule que 
les taux imposés par l'Hydro devraient lui 
rapporter suffisamment de revenus Pours Aue. 
permettre de recouvrer le coit du service et 
de s'assurer une marge de profit suffisante 
pour conserver une position financiére 
Saine. Cependant, la Commission ne peut que 
recommander au Conseil des ministres de 
Terre-Neuve les mesures qu'elle juge 
appropriées pour la Newfoundland and 
Labrador Hydro, le Conseil des ministres 
ayant le dernier mot en la matiére. Elle 
réglemente également la Bowater Power 
Company, service d'électricité appartenant A 
des entreprises d'investissements privées, 
mais ne traitant pas avec les consommateurs 
au détail. Il appartient aux directeurs de 
la Newfoundland and Labrador Hydro et non au 
Board of Commissioners of Public Utilities, 
d'approuver les taux imposés aux grands 
consommateurs industriels. 


La Public Utility Board de 1'fle-du-Prince- 
Edouard qui a plein pouvoir pour rendre des 
décisions au sujet des taux imposés par les 
services d'électricité de cette province. 


Avant 1976, le gouvernement de la Nouvelle- 
Ecosse stoccupait lui-méme d'établir les 
taux et d'autres politiques concernant les 
services d'télectricité. Depuis, la Public 
Utilities Board de la province se charge de 
cette fonction et a plein pouvoir de 
décision en la matiére. 


27 


to cover all costs, including provision for 
debt service and for such reserve, 
depreciation and surplus accounts as are 
maintained by a "properly managed utility". 


Under the Hydro Quebec Act, the object of 
Hydro Quebec is to supply power in the 
province at the lowest rate consistent with 
sound financial administration. Rates are 
fixed by Hydro Quebec and are subject to the 
approval of the Lieutenant 
Governor-in-Council. 


Under the Ontario Board Amendment Act of 
1973, a public hearing by the Ontario Energy 
Board is required in respect of any changes 
of rates or charges proposed by Ontario 
Hydro to come into effect on or after 
January 1, 1975, which affect municipal 
customers, or its direct customers having 
average annual power demand of 5 000 kW or 
more. Thus the rates charged to customers 
of Ontario Hydro's retail system are not 
subject to review by the Ontario Energy 
Board. The Act also provides that’ the 
Minister of Energy (who, pursuant to. the 
Ministry of Energy Act of 1973 is 
responsible for the administration of the 
Power Corporation Act and the Ontario Energy 
Board Act) may at any time request’ the 
Ontario Energy Board to review any matter 
relating to existing or proposed rates by 
Ontario Hydro to any of its customers, 


including principles and practices 
respecting power costing, rate making, 
financing, service reliability, system 
expansion, operations and the principles 


used by or appropriate for use by Ontario 
Hydro. Thus the Ontario Cabinet is the 
ultimate regulatory authority with respect 
to Ontario Hydro. 


Unlike most other provinces, most of the 
power in Ontario is retailed to customers 
via 353 municipal utilities. Rates charged 
by these municipal utilities are regulated 
by Ontario Hydro. 


Under the Manitoba Hydro Act, rates are set 
by The Manitoba Hydro-Electric Board and 
subject to appeal to the Public Utilities 
Board. The basic principle governing the 
financial operations of the corporation as 
expressed in the Act is that service shall 
be provided at cost, including charges for 
operation, power purchase, maintenance and 
administration and fixed charges. The fixed 
charges comprise interest, depreciation and 
annual provisions to reserves deemed 
necessary by the Corporation. 
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Au Nouveau-Brunswick, les services publics 
appartiennent a la _ province; ils sé 
réglementent eux-mémes et les taux ne sont 
soumis a ltexamen d'aucun organisme de 
réglementation ou pouvoir judiciaire. En 
vertu. de l'Electric Power Act de Ia 
province, les taux fixés doivent permettre 
de couvrir tous les cotits de l'entreprise, y 
compris le service de la dette et les 
comptes de réserve, de dépréciation et de 
surplus normalement maintenus par un 
"service public bien administré". 


Aux termes de la Loi de 1'Hydro-Québec, 
cette société stengage a fournir 1'énergie 
électrique dans la province au plus bas taux 
conforme aux bonnes pratiques 
administratives financiéres. Les taux, 
fixés par 1'Hydro-Québec, sont sujets 4 
l'approbation du lieutenant-gouverneur- en 
conseil. 


En vertu de l'Ontario Board Amendment Act de 
1973, l'Ontario Energy Board doit tenir une 
audience publique relativement a4 _ tout 
changement de taux ou de tarifs proposé par 
l'Hydro-Ontario dont la mise en vigueur date 
du 1€F janvier 1975 ou aprés et risque 
d'affecter les municipalités abonnées ou ses 
abonnés directs, du moment que ces derniers 
consomment un taux annuel moyen 
d'électricité de 5 000 kW ou plus. Ainsi, 
les taux exigés des abonnés du systéme de 
ventes au détail de 1'Hydro-Ontario ne sont 
pas sujets a révision de la part @ 
l'Ontario Energy Board. La Loi prévoit 
également que le ministre de 1'Energie 
(responsable, en vertu du Ministry and 
Energy Act de 1973, de l'tapplication du 
Power Corporation Act et de l'Ontario Energy 
Board Act) peut demander en tout temps a 
l'Ontario Energy Board d'étudier toute 
question relative aux taux en vigueur ou 
proposés que 1'Hydro-Ontario impose a ses 
abonnés, y compris les principes et les 
pratiques relatifs A 1'établissement des 
taux d'télectricité, au financement, a la 
fiabilité du service, A l'expansion et a 
l'opération du systéme ou les_ principes 
suivis par 1'Hydro-Ontario ou convenant a 
ses fonctions. Ainsi, en ce qui concer 
l'Hydro-Ontario, le Cabinet de la province 
fait office d'organisme de réglementation. 


A la différence de la plupart des autres 
provinces, les abonnés achétent la majeure 
partie de l'électricité produite en Ontario 
des 353 services publics municipaux et la 
réglementation des ttarifs imposés_ est 
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dévolue a 1'Hydro-Ontario. 


‘Until recently, the Public Utilities Board 
was considered not to have any decision- 
making authority over Manitoba Hydro. Thus 
while rates charged by Manitoba Hydro could 
‘be appealed to the Board, it was considered 
that the Board could not alter the rates. 
In the spring of 1978, an appeal was made to 
‘the Board to reduce the rate of increase in 
power costs as proposed by Manitoba Hydro. 
‘The Board ruled that Manitoba Hydro was to 
reduce its proposed percentage of rate 
‘increase, by accepting the intervenors! 
argument that it is contrary to law to have 
a regulatory board set up solely to hear 
appeals, with no authority to do anything 
about them. At this point Manitoba Hydro 
has not agreed that the Public Utilities 
Board was acting within its authority, but 
has not as yet made any appeal against the 
[Board's ruling, and has obeyed the ruling. 

FE Saskatchewan there are no legislative 
provisions setting out the basis for the 
provincial electric Rat vy. rates for 
electricity sales to retail customers. 
Eaooush the Power Corporation Act provides 
that the Lieutenant Governor-in-Council 

may adopt regulations determining the basis 
on which the utility may calculate its rates 
for electricity delivered to a municipality 
under Supply contracts, no such regulations 
have been adopted to date. It is the 
oractice to submit changes in retail rates 
to the Lieutenant Governor-in-Counecil for 
i Sle prior to implementation. Consumers 
may apply to the local government board for 
a variation of established rates or a 
uunicipality may apply on behalf of a group 
of consumers within its boundaries. 

There is a Public Utilities Board in Alberta 
shich has full regulatory authority over the 
investor-owned electric utilities in the 
orovince. Publicly-owned utilities in 
Jalgary and Edmonton are self-regulated. 


[The provincially-owned utility in British 
Solumbia (B.C. Hydro) has full power to fix 
ind collect its rates, fares and charges 
vithout approval or review by any federal or 
other Provincial governmental authority. 
the British Columbia Energy Commission, a 
regulatory body incorporated by the Energy 
\et enacted by the province, has jurisdiction 
“0 consider and adjudicate upon complaints 
y any person who alleges that he is being 
induly discriminated against by the utility 
with respect to supply of gas or electricity 
O any person as compared with other persons 
N sustantially the same class. The public 
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En vertu du Manitoba Hydro Act, les tarifs 
sont fixés par la Manitoba Hydro-Electric 
Board et peuvent faire l'objet d'appels 
devant la Public Utilities Board. Le 
principe directeur de base des opérations 
financiéres de la Société, tel qu'exprimé 
dans la Loi, établit que les services 
doivent é@tre fournis au prix coutant’, ony 
compris les frais de fonetionnement, d'achat 
d'électricité, d'entretien et de gestion 
ainsi que des frais fixes. Ces derniers 
comprennent l'intérét, la dépréciation et 
les apports annuels de fonds de réserve 
jugés nécessaires par la Société. 


Jusqu'a derniérement, on considérait que la 
Public Utilities Board n'avait pas de 
pouvoir de décision sur la Manitoba Hydro. 
Ainsi, bien que les tarifs exigés pouvaient 
faire l'objet d'tappels devant la Commission, 
il semblait que cette derniére ne pouvait 
les changer. Au printemps de 1978, on 
interjetait un appel devant la Commission 
pour tentes de faire réduire le taux 
d'augmentation du cot de 1'électricité 


proposé par la Manitoba Hydro. La 
Commission a accepté 1' argument des 
intervenants stipulant que d'avoir une 
commission de réglementation eréée 


uniquement dans le but d'entendre des appels 
sans jouir d'aucune autorité A leur égard 
allait a l'encontre de la Loi, et le 
jugement rendu déclarait que la Manitoba 
Hydro devait réduire le pourcentage 
d'augmentation proposé. Jusqu'a maintenant, 
la Manitoba Hydro estime que 1a Public 
Utilities Board a outrepassé les limites de 
ses compétences mais n'a pas encore 
interjeté appel contre la décision de la 
Commission et s'y est conformée. 


En Saskatchewan, aucune disposition 
législative ne fixe la base des taux des 
services provinciaux d'électricité pour la 
vente d'électricité au détail. Le Power 
Corporation Act prévoit que le lieutenant- 
gouverneur en conseil puisse adopter des 
régles pour déterminer la base A partir de 
laquelle le service public peut calculer ses 
tarifs d'électricité livrée A une ville en 
vertu de contrats, mais aucune régle de 
cette nature n'a été adoptée jusqu'a 
présent. De fagon générale, il § faut 
soumettre les changements des tarifs de 
vente au détail a l'approbation du 
lieutenant-gouverneur en conseil avant de 
les appliquer. Les consommateurs peuvent 
stadresser A la commission gouvernementale 
de leur localité pour obtenir une variation 
des taux établis ou une municipalité peut le 
faire au nom d'un groupe de consommateurs 
relevant de sa compétence. 29 


utility is bound by any decision ofe- the 
Commission with respect to the complaint. 


The Northern Canada Power Commission 
(N.C.P.C.) is a federally owned Crown 
Corporation and is subject to the provisions 
of the N.C.P.C. Act (Federal). Although not 
required by the N.C.P.C. Act, the Commission 
abides by the recommendations of the Yukon 
and Northwest Territory Public Utilities 
Boards provided that the recommendations do 
not conflict with the requirements of the 
Act. 


As a general comment, the National Energy 
Board has regulatory authority over all 
electricity sales from Canada to the United 
States, but not over interprovincial sales. 


Saskatchewan Power's Bucyrus Erie walking dragline 
will supply lignite coal for the Coronach Generating 
Station when it is commissioned. The dragline will 
be about two and a half times the height of a 
country elevator. 
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En Alberta, la Public Utilities Board a 
plein pouvoir de réglementation sur les 
services publics d'électricité appartenant a 
des entreprises d'investissements privées de 
la province. Les services publics étatisés 
de Calgary et d'Edmonton = sont autorégle- 
mentés. 


En Colombie-Britannique, le service public 
(B.C. Hydro) a plein pouvoir pour établir et 
percevoir ses taux, ses tarifs et ses frais 
sans l'approbation préalable ou la révision 
d'une autorité fédérale ou provinciale. La 
British Columbia Energy Commission, organisme 
de réglementation constitué en société en 
vertu de l'Energy Act de la province, a le 
pouvoir d'étudier et de juger toute plainte 
formulée par une personne qui se prétend 
victime de discrimination indue de la part 
du service public relativement a 1'approvi- 
sionnement convenu de gaz ou d'électricité a 
tout individu comparé a d'autres personnes 
appartenant essentiellement a la méme 
catégorie. Le service public doit se plier 
aA toutes les décisions rendues par la 
Commission relativement a4 la plainte. 


La Commission d'énergie du Nord canadien 
(CENC), société de la Couronne assujettie 
aux dispositions de la Loi sur la _ CENC 
(fédérale), se soumet, méme si cette Loi ne 
l'y oblige pas, aux recommandations des 
commissions des services publics du Yukon et 
des Territoires du Nord-Ouest a la condition 
que ces recommandations n'entrent pas én 
conflit avec les dispositions de la Loi. 


A titre de remarque générale, 1'Office 
national de l'énergie jouit d'un pouvoir de 
réglementation sur toutes les ventes 
d'électricité du Canada aux Etats-Unis mais 
non pas sur les ventes interprovinciales. 


Pelle a benne trainante Bucyrus-Erie de la 
Saskatchewan Power, environ deux fois et demie 
plus haute qu'un silo élévateur de campagne. Elle 
approvisionnera en lignite la centrale de Coronach 
des sa mise en service. 


‘CAPITAL INVESTMENT 


Utility investment for new facilities was 
‘estimated at $6.1 billion in 1978, an 
lincrease of 17% over 1977. A breakdown of 
lelectric utility capital investment for the 
period 1965-1978 is provided in Table 5. 


Table 6 provides estimates of the capital 
cost of new generating facilities by 
province. These costs are taken from public 
sources, and the internal composition may 
mot be consistent throughout. For example 
they may or may not include interest during 
construction. Hence these costs should only 
e used as indicators, also bearing in mind 
that not all of these projects are firmly 
committed. 


Table 5 Capital Investment By 
| Electric Utilities 
| (millions of current $) 


GENERATION 


PRODUCTION 


SOURCE: Statistics Canada Publications 57-202, 
Vol. II, 61-205 and 61-206. 
Canada Year Book 1968-79. 


and street lighting. 
Other includes Dams and Reservoirs. 
due to rounding. 


P - Preliminary Data 
PA - Preliminary Actual, breakdown not available 


I - Intentions, breakdown not available 


TRANSMISSION & DISTRIBUTION OTHER SUB-TOTAL* 


TRANSPORT & DISTRIBUTION AUTRE TOTAL* 


Transmission and Distribution includes transformation 


* Totals may not correspond to the sum of the elements 


DEPENSES D’‘INVESTISSEMENT 


Les fonds investis par les services 
d'électricité dans de nouvelles 
installations sont évalués A 6,1 milliards 
de dollars en 1978, soit une hausse de 17 % 
par rapport a 1977. Le tableau 5 donne la 
ventilation des dépenses d'investissement 
des services d'électricité pour la période 
de 1965 a 1978. 


Le tableau 6 donne des estimations, par 
province, des dépenses de fonds pour des 
nouvelles centrales. Ces coiits proviennent 


des fonds publics et puisqu'tils ne 
presentent pas toujours une composition 
interne  uniforme, par exemple, il est 


possible qu'ils comprennent ou non l'intérét 
au cours de la construction. Aussi, ne 
doivent-ils servir que de données 
indicatrices tout en tenant compte qu'aucune 
décision n'a encore été rendue dans le cas 
de plusieurs de ces projets. 


Tableau 5 Dépenses d’investissement 
des services d’électricité 


(millions de $ actuels) 


MACHINERY 
& EQUIPMENT TOTAL* 


MACHINERIE & 
EQUIPEMENT TOTAL* 


1 
1 
1 
1 
1 
1 
1 
2 
2 
3 
4 
5 
6 


SOURCE: Publications nos. 57-202, vol. TI, 61-205 
et 61-206, Statistique Canada; 
Annuaire du Canada de 1968 4 1979. 


Le transport et la distribution comprennent 
la transformation et 1'éclairage des rues. 
"Autre" inclut les barrages et les réservoirs. 


* Les totaux peuvent ne pas correspondre 4 la 
somme des éléments A cause de 1'arrondisse- 
ment des nombres. 

P - Données préliminaires. 
PA - Données préliminaires réelles: ventilation 
non disponible. 
I - Intentions: ventilation non disponible. 
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Table 6 Estimated Capital Costs Of 
Generation Projects 


aT es Te lUlUcrOCOlClCcrrOlUlUcrOlUClCcrOlUl rOCOlcrOlUcrlUrrOlUrCrl rOrOrlUlClUrlClCOlClUCcrlcrrOlClCcrlClC rl OOlUcrOlClC OU rOwrlUC rOlUCUC Ol rl rlUCr rl Ole lc relUlUCc lUlUCrelUlU hl ll el le lL Sle ee See 


aan ewe mw ew we ewe we or el rOOrlrlcrOl Ol OU OCOlUCcrlcrlUcrlUCrlUlCcrl Ol lle ee eS is SS 


ed 


i i 
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Province 


British Columbia/ 
Colombie-Britannique 


Alberta 


Ontario 


Quebec /Québec 


Nova Seotia/ 
Nouvelle-Ecosse 


Newfoundland/ 
Terre-Neuve 


New Brunswick/ 
Nouveau-Brunswick 


Project Name 
Nom du projet 


Peace Canyon 
Seven Mile 
Gordon M. Shrum 
Revelstoke 
Revelstoke 


Battle River 
Sheerness 
Sundance 
Keephills 


Poplar River 
Nipawin 


Long Spruce 
Jenpeg 
Limestone 


Thunder Bay 
Atikokan 
Bruce B 
Pickering B 
Darlington 
Wasdell Falls 


Cadillac 

James Bay 

Gentilly 2 

La Citiére 
fles-de-la-Madeleine 
Lake Lois 

Lake Delaney 

Manic 5 


Holyrood 
Hinds Lake 


Dalhousie 
Mactaquac 
Point Lepreau 


Tableau 6 


Completion Date 
Date d'achévement 


Dépenses de fonds 
estimatives des projets 


de production 


Cost ($M) 
Cotit ($M) 


ll 


Table 7 Electric Utility Capital 


Investment 


1961-65 1966-70 


($ billions) 


| As % of 
| fins 


| sources: 


investment 


Total Energy 
Total Economy 


As % of GNP 


"An Energy Strategy for Canada", 

Energy, Mines and Resources, 1976 
for 1956-1975; Statistics Canada 

Publication 61-205 for 1978. 


Table 8 Original Cost Of Utility Fixed 


Assets In Service” 


Statistics Canada Publication 


Totals may not correspond to the 
sum of the elements due to rounding. 
These figures exclude construction 
in progress. 


Tableau 7 Dépenses d’‘investissement 
des services d’électricité 


1971-75 


Investissement en: 
énergie électrique 
(en milliards de dollars) 


En % de l'investissement 
par rapport a: 


L'énergie totale 
Le secteur économique 
total 


En % du P.N.B. 


Source: "Une stratégie de l'énergie pour le 
Canada", 1976, ministére de 1'Ener- 
gie, des Mines et des Ressources, 
Canada, pour 1956 a 1975; publica- 
tion n° 61-205, Statistique Canada 
pour 1978. 


Tableau 8 Cout original des 
immobilisations en 
opération* 


14 628 Production 


5 804 Transport 
6 302 Distribution 
1 968 Autres 


28 702 TOTAL 


Source: Publication n° 57-202, Statistique 
Canada. 


* Les totaux peuvent ne pas corres- 
pondre a la somme des éléments & 
cause de l'arrondissement des 
nombres. 
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The breakdown of capital investment in 1978 
is as follows: 


Atlantic 

Quebec 

Ontario 

Prairies 

BC, Yukon and NWT 


The amount of electric utility investment 
relative to energy supply capital 
investment, total capital investment in the 
economy, and to Canada's gross national 
product (GNP) are shown in Table 7 for five 
year periods from 1961-1975 and 1978. 


This data illustrates that the capital 
investment in electric utilities is: 


tC) Very large in total. 


e Growing rapidly and increasing 
relative to total capital 
investment total energy investment 
and to the amount of GNP. 


The Dorsey converter station (2 520 MW) near 
Winnipeg is the south terminus of the Nelson River 
HVDC system. 


34 


Voici la ventilation des dépenses d'inves- 
tissement par région au cours de 1978. 


Atlantique 

Québec 

Ontario 

Prairies 

C.-B., Yukon et T.N.-O. 


Le tableau 7 compare le montant des 
investissements des services d'électricité 
aux dépenses d'investissement dans les 
approvisionnements énergétiques, aux 
dépenses d'investissement globales dans les 
économies et au P.N.B. du Canada sur des 


périodes de cing ans de 1961-4 11975, fem 
1978. 
Ces données indiquent que les dépenses 
d'investissement dans des services 
d'électricité: 

r sont tres importantes dans 

l'ensemble, 
e augmentent rapidement et 


s'taccroissent par rapport aux 
dépenses d'investissement globales 
et dans le secteur de l'énergie, 
ainsi qu'a la valeur du P.N.B. 


Installation de conversion de Dorsey (2 520 MW) pres 
de Winnipeg. Elle constitue le terminal sud dt 
réseau en C.C.H.T. le long du fleuve Nelson. 


The original costs of utility fixed assets 
n service for 1965-1977, broken down by 
generation, transmission and distribution 
are shown in Table 8. In the Canada total 
she costs remain evenly divided between 
generation and the sub-total of 
cransmission, distribution and other, 


"Other" including such things as office and 
storage buildings). However, this 
wnvestment pattern can vary considerably 
‘rom one region to another depending on the 
“ype of generation mix employed. For 
»xample, the percentage of investment in 
vransmission will tend to be greater in 
‘hose provinces with predominantly hydro 
seneration; conversely, it will tend to be 
ess in regions mainly with thermal 
feneration. This is due to the fact that 
ydro generating plants are often in rather 
emote areas, while thermal generating 
jlants are usually located near population 
enters where the demand for electricity is 
‘ost concentrated. 


‘able 9 Approximate Electric Utility 


Tableau 9 


Investment By Province, 1978* 


Newfoundland 
Prince Edward Island 
Nova Seotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 
Saskatchewan 

Alberta 

British Columbia 
Yukon and NWT 


CANADA 


lectric Utility Investment data is not 
vailable by province and the figures 

ove are those for miscellaneous utilities. 
fe total electric power investment in 

anada is 94% of the miscellaneous utility 
itegory is investment in electric power. 

je data are the revised intentions 1978 

rom Statistics Canada Publication 61-206. 


Le tableau 8 présente une ventilation, par 
secteur de production, de transport et de 
distribution, des coits originaux des 
immobilisations imputés aux services 
d'électricité pour la période de 1965 a 
1977. Pour l'ensemble du Canada, les coits 
demeurent répartis assez également entre la 
production et le sous-total de transport, de 
la distribution et autres (le terme "Autres" 
comprend notamment les bureaux et les 
établissements d'entreposage). Toutefois, 
cette structure d'investissement peut varier 
considérablement d'une région & une autre 
selon la nature des types de production. 
Par exemple, le pourcentage d'investissement 
dans le transport sera plus élevé dans les 
provinces a _ production hydro-électrique 
prépondérante mais plus faible dans les 
régions A forte production thermique en 
raison du fait que les centrales hydro- 
électriques se situent souvent dans des 
régions éloignées tandis que les centrales 
thermiques sont généralement construites 
prés d'agglomérations urbaines ot la demande 
d'électricité est le plus fortement 
concentrée. 


Investissement approximatif 
par province, des services 
d‘électricité, 1978* 


Terre-Neuve 
fle-du-Prince-Fdouard 
Nouvelle-Ecosse 
Nouveau-Brunswick 
Québec 

Ontario 

Manitoba 
Saskatchewan 

Alberta 
Colombie-Britannique 
Yukon et T.N.-O. 


CANADA 


Données d'investissement des services 
d'électricité non disponibles par province. 
Les chiffres ci-dessus sont ceux des 
services publics divers et le total 
représente 94 % des 6 130,5 millions 

de dollars investis en énergie électrique 
au Canada. Les données sont les intentions 
revues de 1978 tirées de la publication 

n° 61-206, Statistique Canada. 


35 


FINANCING 


Since 1960, debt has been increasingly used 


to finance utility expansion. Table 9 
indicates the proportion of utility 
debt/equity for each province. For peakl 


provinces except Alberta, Saskatchewan and 
New Brunswick, the debt portion of total 
capital was larger, (dramatically so in some 
cases), in 1977 than it was in 1960. The 
debt portions for Alberta and Saskatchewan 
were significantly lower in 1977 than in 
1960, while remaining about the same in New 
Brunswick. In Prince Edward Island and 
Alberta the debt/equity relationships are 
quite different from the rest of Canada and 
reflect the fact that investor-owned 
utilities supply most of the electricity 
used in these two provinces. Publicly-owned 
utilities provide most of the electricity 
used in the other regions. The investor- 
owned utilities must employ a more 
conservative financial structure than do the 
publicly-owned utilities (whose debt is 
guaranteed by the provinces), in recognition 
of their greater financial risk. The debt 
of Northern Canada Power Commission, which 
supplies most of the electricity in the 
Yukon and Northwest Territories, is provided 
by the federal government. 


The utilities used internally generated 
funds (net income plus non-cash charges to 
income) for about 26% of the capital 
expenditures during 1977. This percentage 
is a bit lower than that for the period of 
1965-1975, when internally generated funds 
were used to meet about 31% of the capital 
expenditures. It is expected that over the 
next five years, internally generated funds 
will again meet about 30% of capital 
requirements. 
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FINANCEMENT 


1960, les services publics ont de 
recours a  1'temprunt pour 


Depuis 
plus en plus 


financer leur expansion. Le tableau 9 
indique la proportion d'tactif et de passif 
entre les mains des services publics de 


chaque province. Dans tout le pays, sauf 
l'Alberta, la Saskatchewan et le Nouveau- 
Brunswick, la part d'tendettement en regard 
de l'ensemble des investissements était plus 
grande (de beaucoup dans certains cas) en 
197.7 axvquten 1960. En Alberta et~ en 
Saskatchewan, 1'endettement était bien 
moindre en 1977 quten 1960 tandis qu'il se 
maintenait A peu prés au méme niveau au 
Nouveau-Brunswick. Le rapport de 
solvabilité de 1'fle-du-Prince-Edouard ne 
ressemble pas du tout a celui du reste du 
Canada a cause du fait que des entreprises 
d'investissements privées fournissent la 
majeure partie de 1l'électricité consommée 
dans ces deux provinces tandis que les 
services étatisés assurent la majeure partie 
de 1'approvisionnement dans d'autres 
régions. Les services appartenant aux 
entreprises d'investissements doivent 
recourir A une structure financiére plus 
prudente que les services étatisés (dont la 
dette est garantie par les provinces) en 
raison du plus grand risque qu'ils encourent 
de subir des pertes financiéres. Ainsi, le 
gouvernement fédéral garantit la dette de la 
Commission d'énergie du Nord canadien, le 
plus important fournisseur d'électricité au 
Yukon et dans les Territoires du Nord-Ouest. 


Au cours de 1977, les services publics ont 
puisé dans leurs ressources 
d'autofinancement (revenu net plus 
imputations non monétaires au revenu) pour. 
payer environ 26 % des dépenses en. 
immobilisations. Ce pourcentage est un peu 
plus bas que celui de la période 1965-75 
alors que les ressources d'autofinancement 
ont servi A couvrir environ 31 % des mémes 
dépenses. Tout porte Aa croire qu'au cours 
des cing prochaines années, elles 
parviendront de nouveau aA assurer environ 
30 %~ des besoins en capitaux. 


Table 10 Electrical Utility Financial Tableau 10 Structure financiére des 
Structure (%) services d’électricité (%) 


Newfoundland Terre-Neuve 


Prince Edward Island Fle-du-Prince-Edouard 


Nova Scotia Nouvelle-Ecosse 


New Brunswick Nouveau-Brunswick 
Que bec Québec 

Ontario Ontario 

Manitoba Manitoba 
Saskatchewan Saskatchewan 

Alberta Alberta 

British Columbia Colombie-Britannique 


Yukon T.N.-O. 


CANADA 
Debt Long term + short term debt. (1) Passif Dette 4 long terme + dette A court terme. 
Equity Total of reserves and capital surplus. (2) Actif Total des réserves et du surplus de fonds. 
Source: Statistics Canada Publication 57-202. Source: Publication n° 57-202, Statistique Canada. 
Table 11 Average Mid-Year Interest Tableau 11 Intérét semi-annuel moyen 
On Public Utility New sur les nouvelles dettes 
Long Term Debt (%) a long terme (%) 


1961-65 1966-70 1971-75 1976-78 


Source: McLeod, Young, Weir Utilities Bond Yields. 
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COSTING AND PRICING 


Costing 


The unit cost of supplying electricity has 
been increasing rapidly in recent years. 
The two basic reasons are as follows: 


® The significant increase in the 
rate of inflation. 
8 The dramatic increase in the cost 


of fossil fuels. 


The relatively high level of inflation in 
recent years affects the electric utility 
industry in two ways: by increasing the 
cost of the very large quantity of funds 
required for system expansion (the capital 
requirements are outlined in the section on 
Capital Investment); and by increasing the 
costs of constructing additional facilities. 
The average interest on long term utility 
debt is shown -in elable” V1 for” five year 
periods from 1956-1978. The index of 
electric utility construction costs is shown 
in Figure 9 with the band representing the 
range of different rates of increase for 
different parts of the utility system 
(generation, transmission and distribution). 
This figure illustrates the very significant 
increase in utility construction costs 
between 1973 and the present, a trend shared 
by most capital projects. 


With regard to fossil fuel costs, Figure 10 
indicates the sharp increases which the 
utilities have experienced since the price 
of oil rose in 1973. In the Canadian total 
the fuel cost per kWh generated from fossil 
fuels has tripled between 1973 and 1977. 
The impact of this cost increase varies 
considerably from one region of the country 
to another, depending on the type of fuel 
used and the percentage of total energy 
supply derived from fossil fuel plants. 
Earlier sections of this publication provide 
regional breakdowns Lor fuel use and 
generation mix. 
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ETABLISSEMENT DES COUTS 
ET DES PRIX 


Etablissement des cotts 


Les coats unitaires d'approvisionnement en 
électricité ont augmenté rapidement au cours 


des derniéres_ années. Il y a deus 
principales raisons a cela: 
e la forte augmentation du taux 
d‘inflation, et 
e l'augmentation stupéfiante du _ colt 


des combustibles fossiles. 


Le niveau relativement élevé de 1'inflation 
au cours des derniéres années. affecte 
l'industrie des services d'électricité de 
deux facons: il augmente le coltit des fonds 
considérables requis pour l'expansion (les 
besoins en capitaux sont présentés a la 
section Dépenses d'tinvestissement) et il 
fait monter les cotts de construction 
d'installations supplémentaires. L'intérét 
moyen sur une dette a long terme contractée 
par les services publics apparait par 
tranches quinquennales de 1956 Aa 1978 au 
tableau 11. La figure 9 présente l'indice 
des cotits de construction des_ services 
d'électricité; la bande représente 1'écart 
entre les différents taux d'augmentation 
pour chacune des parties du réseau d'un 
service (production, transport et 
distribution). La figure fait ressortir 
qu'entre 1973 et aujourd'hui, ces colits de 
construction ont fortement augmenté, 
tendance a laquelle la plupart des projets 
d'investissement n'ont pu échapper. 


En ce qui concerne les coiits des combus- 
tibles fossiles, la figure 10 met en 
évidence les fortes hausses enregistrées par 
les services publics depuis 1l'augmentation 
du prix du pétrole en 1973. Dans l'ensemble 
du Canada, les cotits des combustibles par 
kilowatt-heure produit a partir de combus- 
tibles fossiles ont triplé entre 1973 et 
1977. Les répercussions de cette hausse des 
colits varient considérablement d'une région 
A l'autre en fonction du type de combustible 
utilisé et du pourcentage du total des 
approvisionnements énergétiques fournis par 
les centrales alimentées en combustibles 
fossiles. Les premieres sections de la 
présente publication renferment une analyse 
régionale de l'utilisation des combustibles 
et des divers modes de production. 


Figure 9 Price Index in Electric 
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Figure 10 Unit Cost of Fuel for 


UNIT COST ($/MWh) 
COUT UNITAIRE ($/MWh) 


Electricity Production, 
1960-1977 


1960 62 64 66 68 70 72 
YEARS/ANNEES 


Figure 9 Tendances de I‘indice des 


prix dans la construction de 


services d‘électricité, 
1966-1977 (1971=100) 


RANGE BETWEEN 

| THE DIFFERENT 
RATES OF INCREASE 
FOR DIFFERENT 
PARTS OF THE 
UTILITY SYSTEM. 


ECART ENTRE LES 
DIFFERENTS TAUX 
D‘AUGMENTATION 
POUR DIFFERENTES 
PARTIES DU RESEAU 
DE SERVICES PUBLICS. 


Source: Statistics Canada 
Publication 62-007. 


Publication n° 62-007 
Statistique Canada. 


P: Preliminary /Préliminaire 


1976 1978P 


Figure 10 Cout unitaire du 
combustible utilisé pour 


produire de |’électricité, 
1960-1977 


SOURCES: 


1960-1975: Statistics Canada 
Publication, 57-202. 


1976: Electrical Energy 
Publication ‘‘Canadian 
Electric Utilities, 
Analysis of Generation 
and Trends’’, 1976 


1977: Preliminary data, 
Statistics Canada 57-202 


1960-1975: Publication n°. 57-202, 
Statistique Canada 


1976: Publication sur l’énergie 
électrique ‘Les services 
publics d’electricité au 
Canada, analyse de la 
production et de 
l'évolution’’, (1976) 


1977: Données préliminaires, 
publication n°. 57-202, 
Statistique Canada 


74 76 
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Pricing 


Data on the average revenue from electricity 
sales for each province is provided in Table 
12. The unit revenue for Canada was quite 
stable up to about 1972 when the cost began 
to escalate, (for reasons outlined in the 
section on costing) more rapidly in some 
regions than others depending on differences 
in generation mix, fuels used, and the rates 
of system expansion to meet the increased 
demands for electricity. 


Figure 11 illustrates the movements of the 
electricity and energy price components of 
the Consumer Price Index as well as the 
movement of the Consumer Price Index total. 
The figure indicates that the electricity 
price component increased much more slowly 
than the totale CPL virom "1953: £0’ 1966, eat 
about the same rate from 1966 to 1974 and at 
a higher rate since 1974. However’ the 
electricity price index is shown to be 
increasing less rapidly than the _ total 
energy index. 


Electricity costs for selected Canadian 
cities. are shown + forthe residential, 
commercial and industrial sectors in Table 


13. 


The demand for electricity varies with the 
hour of the day, day of the week and season 
of the year. The highest demand from all 
Canadian utilities is during the winter 
months, when longer lighting and higher 
heating requirements are added to normal 
electricity use. The demand during the 
weekend is dess. thang 4t) is |-during Yothe 
week-days (when commercial and industrial 
demands are higher). The daily demand for 
electricity is usually greatest around 5 pm 
to 6 pm when people return home from work 


and use more _ appliances. The highest 
electricity demand from all Canadian 
utilities is usually during the early 


evening of a week-day during a cold spell in 
winter (usually in December or January). 
The cost of supplying this’ electricity 
increases as demand increases, because 
utilities use first the equipment which 
supplies electricity at the least cost and 
then have to bring into service equipment 
which provides electricity at higher costs, 
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Etablissement des prix 


Le tableau 12 présente des données sur le 
revenu moyen tiré des ventes d'électricité 
dans chaque province. Le revenu unitaire 
pour l'ensemble du Canada s'est maintenu 
stable jusqu'en 1972 environ lorsque les 
coits ont commencé aA grimper (pour les 
raisons établies dans la section 
Etablissement des coutts) plus ou moins 
rapidement selon les régions en fonction des 
différences dans les modes de production, 
les combustibles utilisés et les taux 
d'expansion des réseaux pour satisfaire a la 
demande accrue d'électricité. 


La figure 11 illustre les fluctuations “Gd 
prix de l'électricité et de 1'énergie, 
composantes de l1'Indice des prix a la 
consommation bLaPite Dis ainsi que la 
fluctuation de ce dernier dans son ensemble. 
Elle indique que la composante du prix de 
1'électricité a eu une augmentation beaucoup 
plus lente que le total de 1'I.P.C. de 1953 
a 1966, que ce taux d'augmentation s'est 
maintenu plus ou moins au méme niveau de 
1966 a 1974 et qu'il s'est accéléré depuis 
1974. Toutefois, il appert aussi qu a 
augmente moins rapidement que l'‘'indice total 
d'énergie. 


Le tableau 13 etablit les couts 
d'électricité dans les secteurs résidentiel, 
commercial et industriel de villes 


canadiennes choisies. 


La demande d'électricité varie selon 
l'heure, le jour et la saison mais la plus 
forte se fait sentir dans tous les services 
publics canadiens au cours’ de 1'hiver, 
saison ou les besoins accrus en éclairage et 
en chauffage viennent s'ajouter a _ la 
consommation normale d'électricité. La 
demande de fin de semaine est inférieure a 
celle de la semaine alors que les usagers 
commerciaux et industriels consomment' de 
l'électricité. La demande quotidienne 
d'électricité atteint généralement son 
maximum entre 17 et 18 heures lorsque les 
gens reviennent a la maison et utilisent 
leurs appareils électroménagers. Les 
services publics doivent répondre a la plus 
forte demande d'électricité en début de 
soirée d'un jour de semaine, durant les 


Table 12 


Average Revenue From 
Electricity Sales By Province, 


1966-1977 (current 
cents/kWh) 


Tableau 12 


Revenu moyen des ventes 
d‘électricité, par province, 
1966-1977 (cents 
actuels/kWh) 


PROVINCE 1966 1968 1970 1972 1974 1975 1976 1977 PROVINCE 
Newfoundland ‘heal 0.9 1.0 ica iiss 1.4 1.4 howe Terre-Neuve 
Prince Edward Tsland Bel 2.9 2.8 2.0 Sai at Boi 5.9 fle-du-Prince-Edouard 
Nova Scotia 1.9 1.9 1.9 1.8 2.0 2.5 2.8 3.9 Nouvelle-Ecosse 
New Brunswick iis) 5 1.6 hes ls) 1.9 2.0 2.4 Nouveau-Brunswick 
Quebec 0.8 0.9 1.0 1.0 Hifant Las ett Vos Québec 
Ontario TWA) Hoo) heel ise 1.4 16 1.8 eS} Ontario 
Manitoba De erat leat 1.0 ie 1.4 Vet 1.9 Manitoba 
Saskatchewan 2.0 1.9 sal cs 1.6 Vers) aes 2.4 Saskatchewan 
Alberta 1.6 Te ioe AS) ils 7 70) 2.4 eit Alberta 
British Columbia 12 ee des Gs} 1.4 1.6 1.8 | Colombie-Britannique 
Yukon ~ - PAZ 2.4 2.46 Zit 309 4.1 Yukon 

- - 205 Bee 256 4.0 Bee 6.9 T.N.-O. 

1.0 ea 5 EAS Tee es} 1.5 1.7 2.0 CANADA 


Source: Statistics Canada Publication 57-202. Source: Publication n° 57-202, Statistique Canada. 


Tableau 13. Codts mensuels de 
l‘électricité dans certaines 
villes canadiennes, 


Aout 1978 


Table 13. Monthly Electricity Costs 


For Selected Canadian 
Cities, August 1978 


Sector: Residential Commercial Industrial 
Billing Demand (kW): oe 100 1 000 
Consumption (kWh): 1 000 25 000 400 000 
Secteur: Résidentiel Commercial Industriel 
: Demande a la facturation (kW): - 100 1 000 
- Consommation (kWh): 1 000 25 000 400 000 
Vancouver 28.65 730.50 8 252.05 
Calgary 22.85 T11..75 7, 335-13 
Edmonton 23.25 661.71 8 333.49 
Regina 25.96 774.70 9 488.50 
Winnipeg 23.50 705.65 7 246.25 
Toronto 26.82 879.75 10 039.68 
Ottawa 24.08 650.83 8 899.99 
Montreal /Montréal 21.70 745.00 TaTATe5O 
Moncton 33.01 1) 139).75 11 164.00 
Halifax 40.00 1 314.00 12 619.96 
Charlottetown fe Girls) 1 725.70 18 315.14 
St. John's/St-Jean 30.41 996.25 10 394.20 
Whitehorse 39.91 1 391.60 -* 
Yellowknife 65.80 1 560.00 -* 


Source: Statistics Canada Publication 57-203 Source: Publication n° 57-203, Statistique Canada 
-* Not applicable -* Ne s'applique pas 
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Figure 11 Electricity Price Index and Figure 11 Indice des prix de 
(1971=100) l‘électricité et I.P.C. 
(1971=100) 


CPI 
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The Outardes 2 (454 MW) station which came into La mise en service de la centrale Outardes 2 (454 


service in 1978, 


Outardes project. 
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completed the 20 year Manic- MW) en 1978 a marqué l'achévement du projet 
Manic-Outardes d'une durée de 20 ans. 


(for example older, less efficient equipment, 
or equipment which uses higher cost fuel). 


Electricity is usually priced by what is 
referred to as aerate. structure. In 
developing rate structures, consideration 
has been given to several distinguishable 
cost components of supply, such as: capacity 
(kilowatt) costs associated with providing 
this service at the time that most of the 
equipment is in operation (i.e. the time of 
peak power demand); energy (kilowatt hour) 
costs; and a fixed charge for customer 
service costs, (e.g. metering, billing). 
Utility customers have historically been 
separated into categories which reflect the 
costs of supplying them: residential and 
farm, commercial and industrial. Sometimes 
subdivision of these classifications are 
employed, for example small commercial and 
industrial users. 


A declining block rate structure has been, 
and still is to a lesser extent, the normal 
way of pricing electricity. An example of a 
declining block rate structure is shown 
below: 


$2.00/month - a flat charge to cover costs 
such as billing, meter reading 
and is payable even if no 
electricity is’ used. 

2.3¢/kWh - for the first 250 kWh used per 
month 

1.2¢/kWh - for the next 750 kWh used per 
month 

0.8¢/kWh - for the remaining kWh used per 
month. 


This type of rate structure has been justi- 
fied on an annual basis as the first one or 
two blocks provided adequate revenue to cover 
the fixed and variable cost of supplying 
normal electricity demand. The price of the 
last block was designed to cover the variable 
cost of supplying electricity. To the extent 
that the revenue generated by the various 
blocks of the rate structure reflects the 
cost of supplying electricity on an annual 
basis, this rate structure is not promo- 
tional. However the price charges for the 
last blocks sometimes have been below the 
incremental cost of supplying electricity in 
order to encourage the development of 
additional load, (such as electric heating), 
on the understanding that increased electric- 
ity demand would permit the utility to take 
advantage of economies of scale which would 
result in an advantage for all customers. 


grands froids de lthiver (décembre ou 
janvier). Le cott d'tapprovisionnement en 
électricité augmente proportionnellement A 
la croissance de la demande parce que les 
services publics utilisent premiérement le 
matériel A rendement plus économique et 
passent ensuite A la mise en service du 
matériel plus cofteux A opérer (c'est-A-dire 
vétuste, moins efficace ou consommant des 
combustibles coiiteux). 


Le prix de l'électricité est généralement 
établi en fonction de ce qu'il est convenu 
d'appeler une structure tarifaire. Ces 
structures tarifaires tiennent compte de 
plusieurs éléments bien apparents du cofit du 
service comme les cotits de la puissance 
(kilowatts) associés A la fourniture du 
service alors que la majeure partie du 
matériel fonetionne (c'est-Aa-dire en 
périodes de pointe), le coitit de l'énergie 
(kilowatts-heures) et un tarif fixe pour le 
cout du service aux abonnés (par exemple, le 
comptage, la facturation). Les abonnés des 
services publics ont toujours été séparés en 
ecatégories établies selon le cofit de leur 
approvisionnement en électricité: 
résidentielle et agricole, commerciale et 
industrielle. On a quelquefois recours & 
des sous-divisions de ces catégories, par 
exemple, dans le cas de petits usagers 
commerciaux et industriels. 


La fagon traditionnelle d'établir les prix 
de l1'électricité faisait appel A une 
structure tarifaire a éléments décroissants, 
structure d'tailleurs encore employée jusqu'a 
un certain point. En voici un exemple: 


$2 par mois - tarif de base pour payer les 
coits de facturation et de 
comptage; doit é&tre payé méme 
si aucune électricité n'est 
consommée 

2,3c./kWh - pour les 250 premiers kWh par 
mois 

1,2¢c./kWh - pour les 750 kWh suivants par 
mois 

0,8c./kWh - pour les autres kWh utilisés 
par mois. 


Le fait que les premier et deuxjiéme éléments 
engendraient suffisamment de revenus pour 
payer les dépenses fixes et variables d'un 
service dont la production d'électricité 
satisfaisait a la demande normale 
justifiait, wen ‘partie’ “et: “sur™ une? Tbase 
annuelle, ce genre de structure tarifaire. 
Le prix du dernier élément était consacré au 
cout variable de la fourniture de 
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Ideally, one would like to meter energy and 
demand for all customers to enable develop- 
ment of rate structures which would more 
closely reflect the cost of supplying them. 
However, metering for residential and small 
commercial customers has been restricted to 
energy, since the additional costs of meters 
required to measure power demand could not 
be justified. Both energy and power are 
often metered only for large commercial and 
industrial users. 


in part, by the substantial upward 
adjustment of electricity prices and the 
prospect of regular future increases, in 
recent years a new interest has developed in 
electricity rate structures and pricing 
mechanisms. 


Spurred, 


The major goals of utility pricing are often 
stated to be: 


e To provide the utility with adequate 
revenue to cover costs, including the 
cost of equity and debt capital. 


8 To apportion the required revenue 
appropriately among the beneficiaries 


of these services so that the 
residential, commercial and 
industrial users pay a price 


reflecting the cost of supplying them. 


@ To perform an allocating function by 


which the price paid discourages 
waste of public utility services 
while promoting all use that is 


economically justified. 


® Additional considerations include the 
minimization, (to the extent that 
this is for feasible), of the impact 
of rate increases on cost of living, 
especially to residential customers. 

® To encourage substitution 

energy sources. 


among 


There are often conflicts among these listed 
objectives and hence considerable judgment 
is necessary on the part of both the 
utilities and their regulatory agencies in 
establishing appropriate rate structures. 


The declining block rate structure has been 


the subject of severe criticism in recent 
years on the grounds that: 
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1'électricité. Une structure  tarifaire 
n'est pas dynamique dans la mesure ot les 
revenus engendrés par ses différents éléments 


traduisent le coat annuel d'un service 
d'électricité. Toutefois, il est arrivé que 
les tarifs du dernier élément aient été 


inférieurs au coat marginal pour fournir de 
l'électricité afin de favoriser une capacité 
de charge additionnelle (comme le chauffage 
électrique), en sachant au départ que 
l'augmentation de la demande d'électricité 
permettrait aux services publics de tirer 
profit des économies d'téchelle, mesure 
bénéfique Aa tous les abonnés. 


L'idéal serait de mesurer l'énergie et la 
demande pour tous les abonnés de facon a 


permettre 1'élaboration de structures 
tarifaires plus représentatives du véritable 
coit du service. Toutefois, seul le 
comptage de l'énergie se fait chez les 


abonnés du secteur résidentiel et les petits 
usagers commerciaux puisqu'il serait 
difficile de justifier les dépenses 
additionnelles qu'entrainerait l'installation 
de compteurs supplémentaires. Le comptage 
de l'énergie et de l'électricité a la fois 
ne se fait que chez les abonnés commerciaux 
et industriels importants. 


Les derniéres années ont vu un _ nouvel 
intérét se profiler en ce qui concerne les 
structures tarifaires et l'établissement des 
prix de l'électricité, intérét encouragé en 
partie par les augmentations considérables 
des prix et la possibilité d'augmentations 
futures périodiques. 


Les principaux objectifs de 1'établissement 
des prix d'un service public veulent: 


@ apporter au service public des revenus 
suffisants pour. rentrer dans_ ses 
frais, notamment le cotit du capital- 
action et du capital emprunté, 


e répartir les revenus requis parmi les 
bénéficiaires des services de facon A 
ce que les abonnés' résidentiels, 
commerciaux et industriels n'aient a 
payer que les coiits réels de leur 
approvisionnement, 


@ jouer un rdle de répartition grace 


auquel les prix découragent le 
gaspillage tout en favorisant tous 
les modes d'utilisation du moment 
quads s'’avérent économiquement 
justifiables, 


© It leads to energy waste since the 
declining block structure encourages 
increased use of electricity; 


e It is not appropriate at the present 
time when system expansion is very 
expensive and energy supplies. are 
searce and costly. 


The defence can argue that the declining 
block rate structure is not necessarily 
promotional and it can provide an accurate 
picture of the cost of supplying electricity 
on an annual basis. Only when the last 
blocks of the rate structure are lower then 
the cost of supplying the electricity can it 
be said to be promotional. The appearance 
of being promotional is due to the fact that 
the average cost of electricity decreases as 
the usage increases. In any event, the rate 
structure is under continual review by 
rate-makers and many now feel that’ the 
pricing mechanisms which reflect closely the 
@osu Of electricity supply during the 
various time periods are more appropriate. 


Considerable discussion and research has 
taken place in Canada, plus demonstration in 
the United States, regarding the 
implementation of a pricing system (which 
charges different prices for electricity 
consumed at different times of the day, days 
of the week and seasons of the year) with 
reflect the variable costs of supply. The 
Ontario Energy Board (OEB) has, since 1976, 
been conducting a hearing on the appropriate 
costing and pricing for electricity by 
Ontario Hydro. It is expected that the 
hearing will be completed and the Board's 
report of its decision made available by the 
latter part of 1979. This hearing is being 
followed with interest by utilities and 
regulatory agencies in Canada and_ the 
findings of the OEB will have an important 
bearing on how other provinces handle 
electricity pricing reforms. A few other 
Canadian utilities are conducting similar 
studies or are gathering background 
information on systems and customers in 
order to perform the analyses. 


There are two major recommendations for the 
use of time differentiated rates: 


& One set of rates for use during those 
times of the year of relatively low 
electricity demand, (that is the 
non-winter months of May to October), 
and a set of higher rates, (during 
the winter months), when demand on 


@ envisager d'autres considérations 
comme la réduction au minimum (si 
possible) des répercussions des 


augmentations des tarifs sur le coit 
de la vie, surtout dans le cas des 
abonnés résidentiels, et 


e favoriser le remplacement des sources 
d'énergie. 


Il y a souvent conflit entre ces objectifs 
et, par  conséquent, tant les services 
publics que les organismes de réglementation 
doivent faire preuve de bon  jugement 
lorsqu'il s'tagit d'établir des structures 
tarifaires. 


La structure tarifaire a éléments 
decroissants a derniérement fait l'objet 
d'attaques répétées pour les raisons 
suivantes: 

@ elle donne lieu aA um = gaspillage 


d'énergie en favorisant l'utilisation 
accrue d'électricité, et 


@ elle n'est pas indiquée aA l'heure 
actuelle car l'expansion des réseaux 
cotite trés cher et les 
approvisionnements énergétiques se 
font rares et cotteux. 


Les tenants de cette structure pourraient 
soutenir qu'elle n'est pas nécessairement 
dynamique et qutelle peut donner une idée 
exacte du cott de 1l'approvisionnement en 
électricité sur une base. annuelle. La 
structure ne devient dynamique que lorsque 
ses derniers éléments sont inférieurs aux 
couts d'approvisionnement. Elle semble 
dynamique parce que le cotit moyen de 
1'électricité diminue au fur et A mesure que 
l'utilisation augmente. Quoiqu'il en soit, 
les auteurs de cette structure tarifaire 
econtinuent de 1'étudier et bon nombre 
d'entre eux sont d'tavis que les méthodes 
d'établissement des prix demeurent celles en 
usage a l'heure’ actuelle, puisqu'elles 
établissent fidélement le cout de 
l'approvisionnement d'électricité au cours 
de différentes périodes. 


La question de l'adoption d'un systéme 
d'établissement des prix (A taux différents 
selon les heures, les jours et les saisons), 
réduisant les coats variables d'approvision- 
nement, a fait l'objet de discussions et de 
recherches considérables au Canada, ainsi 
que de démonstrations aux Etats-Unis. 
Depuis 1976, l'Ontario Energy Board (0.E.B.) 
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the utility system is highest. No 
additional metering is required for 
this pricing mechanism. 


® A higher price for use during the 
period of the day when electricity 
demand is highest, (11 am to 9 pn, 
the on=-peak period) and a lower price 
during the remaining hours of the day 
(the off-peak period). The price 
during the on-peak period is often at 
least’ three times* more’ than’ “it “is 
during the off-peak period. There 
could also be seasonal variations on 


this pricing mechanism, as_ noted 
above. This type of pricing 
mechanism requires expensive 


additional metering. 


One major benefit of time-differentiated 
rates could be to provide for more efficient 


allocation of resources, by providing 
electricity customers with better 
information on the cost of supplying 


electricity. Substitution would be promoted 
among electricity, gas and oil for certain 
functions, (for example, space heating and 
water heating). They would also tend to 
reduce consumption of electricity during 
those times when it is most expensive to 
produce, thereby reducing the utility's 
production and capital requirements. 


A major issue related to time differentiated 
rates is whether they should be based on 
marginal costs, that. - “is, the ~ cost "of 
providing additional facilities to meet 
demand, or embedded costs, that is costs of 
facilities which are currently in service. 
The latter method is currently used by 
nearly all utilities in North America. 
However proponents of the use of marginal 
costs argue that it is the appropriate basis 
on which to _ price Since it provides 
customers with information on what 
additional electricity demand will cost. 
The customers are then able to decide 
whether they will curtail their electricity 
consumption or pay the higher price. One 
drawback with the marginal cost pricing 
method is that it will, in the short run at 
least, provide the utility with greater 
revenue than it requires. Some rate reform 
advocates argue for basing prices on 
marginal costs, but adjusting them downwards 
so that the revenue produced will be no more 
than that required by the utility. 


Currently, general agreement does not exist 
on the usefulness of time differentiated 
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tient des audiences pour déterminer comment 
l'Hydro-Ontario pourra, de fagon_ satis- 
faisante, attribuer les coiits et établir les 
prix. La fin de ces audiences et la 
publication du rapport de la Commission sont 
prévues pour les derniers mois de 1979. Les 
services publics et les oorganismes. de 
réglementation au Canada _ suivent avec 
intérét le déroulement de ces audiences, et 
les conclusions de 1'0.E.B. auront une 
incidence importante sur la fagon dont elles 
proposeront leurs réformes d'établissement 
des prix de l'électricité. Quelques autres 
services publics canadiens ménent, aux fins 
d'analyse, des études similaires ou 
recueillent des données de base sur les 
systémes et les abonnés. 


En ce qui concerne 1l'adoption d'une 
tarification variable selon l'horaire, deux 
recommandations principales se dégagent: 


@ une structure  tarifaire —pourysiee 
périodes de faible demande (de mai a 
octobre) et des tarifs plus élevés 
aux moments de demande plus forte en 
hiver. Un tel systéme d'établissement 
des prix ne requiert aucun comptage 
supplémentaire; et 


e un prix plus élevé selon les heures 
du jour aux moments de forte demande 
(de 11 heures A 21 heures, période de 
pointe) et plus bas durant les autres 
heures (période creuse ot les prix 
sont souvent trois fois moins élevés). 
Ce systéme d'établissement des prix 
pourrait aussi inclure des variations 
saisonniéres, tel que mentionné plus 
haut. Ce genre de systéme nécessite 
des opérations cofiteuses de comptage 
supplémentaires. 


Une structure de tarification variable selon 
l'horaire offre l'avantage de permettre une 
attribution plus efficace des ressources en 
donnant aux abonnés des. services d'élec- 
tricité une meilleure information sur le 
coit de l1télectricité. Certaines appli- 
cations, par exemple le chauffage des locaux 
et de l'eau, favoriseraient la substitution 
des sources d'énergie comme l1'électricité, 
le gaz et le  pétrole. Ce genre de 
tarification contribuerait également 4 
diminuer la consommation d'télectricité aux 
moments de production les plus coifiteux pour 
ainsi réduire la production et les besoins 
en capitaux du service public. 


rates (for all customers classes for all 
times of the year), and whether to base them 
on embedded costs, marginal costs oor 
adjusted marginal costs. In fact, the cost 
effectiveness of the complete implementation 
of such a pricing system depends on the 
circumstances of each individual utility, 
for example, the composition of the 
customers served. However, many utilities 
in Canada in recent years have been moving 
away from the historical declining block 
rate structure towards two part rates (for 
the residential and commercial customers) 
composed of a service charge to cover 
customer and fixed costs plus a charge for 
energy used. A major consideration in 
determining whether time differentiated 
rates are appropriate on other than a 
seasonal basis is whether the utility will 
derive adequate benefits from them to offset 
the substantial cost of additional metering 
required, (particularly for the residential 
and small commercial customers). The major 
benefit to be derived is a decreased amount 
of installed capacity required to meet 
demand. Time differentiated pricing, 
however, could be implemented on a seasonal 
basis without additional metering and 
utilities may be able to derive substantial 
benefits from this. 


As noted above, the use of time 
differentiated rates will tend to increase 
the utilization efficiency of electric 
facilities. However the effect of these 
rates in reducing peak consumption is 
uncertain, since it is not known with 
accuracy how customers will respond _ to 


them. A surer method of reducing 
electricity consumption at peak periods and 
thereby increasing the utilization 


efficiency of facilities is by means of 
direct management of the utility's load, 
(i.e. the electricity demand which it must 
supply). Direct load management involves 
installation of devices on major electricity- 
using equipment so that they can (with the 
customer's consent) be shut off for a short 
Period of time (15 to 30 minutes) during the 
time of peak daily demand. In the 
residential sector, hot water heaters are 
the prime targets for this type of load 
management because they are ma jor 
electricity users and reseach has shown that 
they can be shut off for at least half an 
hour without curtailing the supply of hot 
water. Time differentiated rates may also 
play an important role here. 


Il importe de savoir si l'utilisation d'une 
tarification variable selon l'horaire doit 
é6tre fondée sur les cotits marginaux, c'test- 
a-dire les dépenses qu'entrafne 1! ad jonetion 
d'installations pour satisfaire a la 
demande, ou sur les coiits inecorporés, c'est- 
a-dire les coiits répartis des installations 
en service 4 l'heure actuelle. Presque tous 
les services publics de 1l'Amérique du Nord 
utilisent ce dernier systéme. Toutefois, 
les tenants des cofits marginaux affirment 
qu'il s'agit 1a d'une base appropriée A 
1'établissement des prix puisqu'telle 
renseigne les abonnés au sujet du coit de 
l'augmentation de la demande d'électricité. 
La décision de réduire leur consommation ou 
payer. le prix plus élevé revient alors aux 
abonnés. Un des inconvénients du systéme 
précité réside dans le fait quta moyen 
terme, du moins, il apportera aux services 
publics un revenu supérieur A ses besoins. 
Certains défenseurs de la réforme des tarifs 
proposent eux aussi que les prix soient 
fondés sur les  cofits marginaux, mais 
ajoutent qu'il faudrait les rajuster vers le 
bas de fagon que les revenus ainsi engendrés 
ne dépassent pas les besoins du_ service 
public. 


A l'heure actuelle, personne ne s'entend sur 
l'utilité d'une tarification variable selon 
l'horaire (pour toutes les  catégories 
d'abonnés, en tout temps de l'année) ni sur 
la question de savoir si elle doit &tre 
fondée sur les cofits cachés, marginaux ou 
marginaux rajustés. En fait, la rentabilité 
de 1'adoption d'un tel systéme 
d'établissement des prix dépend de la 
Situation propre A chaque service public, 
par exemple, la composition des abonnés. 
Toutefois, au cours des derniéres années, 
beaucoup de services publics ont délaissé la 


structure traditionnelle a éléments 
décroissants pour’ s'torienter vers une 
tarification en deux parties (pour les 
abonnés résidentiels et commerciaux) 


comprenant les frais de service pour payer 
les frais fixes et d'abonnement ainsi qu'un 
taux pour l1'énergie consommée.  Lorsqu'il 
stagit d'établir la validité, sur une base 
autre que saisonniére, d'une tarification 
variable selon l'horaire, il faut s'assurer 
que le service public pourra retirer des 
bénéfices suffisants pour compenser le cout 
considérable qu'entraine le comptage 
additionnel nécessaire (surtout pour les 
abonnés résidentiels et les petits usagers 
commerciaux). Le principal avantage 
provient de la réduction de la puissance 
installée requise pour satisfaire aA la 
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Several Canadian utilities and the Canadian 
Electrical Association are now carrying out 
studies on the cost-effectiveness of direct 
load management. The major benefit to be 
derived, “as? as’ the. ‘case with?*the “time 
differentiated rates, is a reduction in the 
capacity” required Sby 7; the’ utility.” |Somemor 
this work is described in the section on 
Research and Development of this publication. 


Construction continues on Alberta Power's Battle 
River station (coal-fired) where the fifth unit (375 
MW) is scheduled for completion in 1981. The 
photograph shows the columns that will support a ] 


600 ton concrete "table top". <A spring system 
between the columns and table top will allow the 
375 MW turbine generator to "float". 


La construction se poursuit 4 la centrale de Battle 
River (alimentée au charbon). exploitée par l'Alberta 
Power, ou le cinquiéme groupe (375 MW) devrait 
étre achevé en 1981. Vue des colonnes devant servir 
de support a une plate-forme de béton (1 600 
tonnes). Un systéme de ressorts installé entre les 
colonnes et la plate-forme absorbera les vibrations 
du groupe turbo-alternateur de 375 MW. 
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demande. Toutefois, la tarification variable 
selon l'thoraire pourrait étre adoptée sur 
une base saisonniére sans comptage supplé- 
mentaire et, ainsi, les services publics se 
trouveraient en mesure d'ten retirer des 
bénéfices considérables. 


Tel que mentionné plus haut, l'tadoption de 
ce systéme contribuera A une utilisation 
plus efficace des installations électriques. 
Toutefois, l'effet modérateur de cette 
tarification sur la consommation de pointe 
demeure incertain puisqu'on ne peut prévoir 
exactement la réaction des abonnés. 


La gestion directe de la charge du service 
public (c'est-a-dire la demande d'électricité 
qu'il doit fournir) est une méthode plus 
sare de réduire la consommation d'électricité 
en période de pointe et de contribuer ainsi 
a la meilleure utilisation des installations. 
Elle entraine l'tinstallation de dispositifs 
sur les appareils A grande consommation 
d'électricité de facgon a couper’ leur 
alimentation (avec le consentement de 
l'abonné) pour une courte durée (de 15 a 30 
minutes) en période de pointe quotidienne. 
Dans le secteur résidentiel, les chauffe-eau, 
principaux consommateurs d'électricité, sont 
directement visés par ce genre de gestion de 
la charge et la recherche a démontré qu'un 
arrét d'au moins une demi-heure n'aurait 
aucun effet sur l'approvisionnement en eau 


chaude. La tarification variable selon 
l'horaire peut également jouer un rédle 
important ici. 

Plusieurs services publics ainsi que 


l'Association canadienne de 1'électricité 
réalisent, A l'heure actuelle, des études de 
rentabilité de la gestion directe de la 
charge. La gestion offre l'avantage, comme 
pour la tarification variable selon 
l'horaire, de permettre la réduction de la 
capacité requise par le service public. La 
section intitulée Recherche et développement 
décrit une certaine partie de ce travail. 


ALTERNATIVE ENERGY SOURCES 


Co-generation 


Co-generation, where steam at high pressure 


and temperature flows through turbine 
generators in industrial processes is 
important in the Atlantic provinces, 


Ontario, Saskatchewan, Alberta and British 
Columbia. This approach produces electrical 
energy with less than half of the fuel 
required by single-purpose steam electric 
plants. The laws of thermodynamics dictate 
that well over half of the energy in the 
fuel must be rejected by the turbine cycle 
but with co-generation the fuel is used more 
efficiently. 


In the Atlantic provinces where the 
utilities use oil for electrical generation, 
higher oil prices have made co-generation 
more attractive. Nova Scotia Power 
Corporation owns two major co-generation 
systems, one based on oil and the other on 
coal, with both supplying process steam to 
heavy water plants. New Brunswick Electric 
Power Commission owns a co-generation system 
which supplys steam to a newsprint mill. 
Most Atlantic provinces pulp and paper mills 
co-generate. While process steam is 
supplied by black liqour, red liquor, wood 
residues and oil, the electricity is derived 
from oil where ever the steam plant uses a 
significant quantity of this fuel. 


There are a few co-generation systems in 
Quebec but high oil prices have made them 
less attractive relative to hydro. Coal, 
natural gas, oil and wood residues are all 
used for co-generation in Ontario. Dow 
Chemical at Sarnia, Ontario and Fort 
Saskatchewan, Alberta use natural gas in a 
gas turbine, a steam turbine combined cycle 
system. Chemical plants, pulp and paper 
mills and oil sands plants in Ontario, 
Saskatchewan, Alberta and in the interior of 
British Columbia all use natural gas for 
co-generation. Great Canadian Oil Sands 
uses petroleum coke. Coastal British 
Columbia mills have been co-generating with 
oil but hog fuel is displacing oil here, 
compared to gas in the interior. 


AUTRES SOURCES D’ENERGIE 


Production mixte 


Les provinces de l'Atlantique, l'Ontario, la 
Saskatchewan, l'Alberta et la Colombie- 
Britannique comptent beaucoup sur la 
production mixte ou la vapeur industrielle a 
forte pression et a température élevée passe 
par des générateurs a turbine. Les lois de 
la thermodynamique établissent que la 
turbine doit rejeter plus de la moitié de 
l'énergie du combustible mais la production 
mixte en permet une utilisation plus 
efficace en produisant de l'énergie 
électrique A partir de moins de la moitié du 
combustible requis par les centrales 
électriques monovalentes. 


Dans les provinces de 1'Atlantique ou le 
pétrole sert A produire de l'électricité, 
l'augmentation des prix du pétrole a rendu 
la production mixte plus intéressante. La 
Nova Scotia Power Corporation posséde deux 
importants systémes de production mixte: le 
premier fonctionne au pétrole et l'autre au 
charbon, et tous deux fournissent de la 
vapeur industrielle a des usines d'eau 
lourde. Le systéme de production mixte 
appartenant a la New Brunswick Electric 
Power Commission fournit de la vapeur a une 
usine de papier journal. La plupart des 
usines de pates et papiers des provinces de 
1'Atlantique ont adopté la production 
mixte. Pendant que la vapeur industrielle 
s'tobtient a partir des liqueurs noires ou 
rouges, des résidus du bois et du pétrole, 
l'électricité provient du pétrole 1A ot la 
centrale A vapeur consomme une importante 
quantité de ce combustible. 


Il y a quelques systémes de production mixte 
au Québec, mais l'augmentation des prix du 
pétrole a fait que 1'énergie  hydro- 
électrique les a_ supplantés. L'Ontario 
utilise le charbon, le gaz naturel, le 
pétrole et les résidus du bois pour la 
production mixte. La Dow Chemical, dans ses 
installations de Sarnia (Ont.) et de Fort 
Saskatchewan (Alb.), utilise du gaz naturel 
dans un cycle combiné de turbines a gaz et a 
vapeur. Des usines de produits chimiques, 
de pates et papiers et de traitement des 
sables bitumineux en Ontario, en 
Saskatchewan, en Alberta et a l'intérieur de 
la Colombie-Britannique utilisent toutes du 
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The Cape Broyle plant (6 MW) is typical of the small 
hydro plant operated by Newfoundland Light and 
Power Company. This particular generating station 
was built in 1953. With rising prices of fuel there is 
renewed interest in the development of small size 
hydro installations. 
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gaz naturel pour la production mixte. [L 
Great Canadian Oil Sands se sert du coke qd 
pétrole. Les usines de la cdte de am 
Colombie-Britannique ont fait de £ 
production mixte avec du pétrole, mais comm 
dans le cas du gaz a l'intérieur de m@ 


province, les résidus du bois remplacent ic 
le pétrole. 


L'installation de Cape Broyle (6 MW), construite en 
1953, est une petite centrale hydro-électrique 
exploitée par la Newfoundland Light and Power 
Company. L'augmentation continuelle des prix des 
combustibles a ravivé l'intérét envers la mise en 
service de petites installations hydro-électriques. 


Small Hydro 
Developments 


Canada's major electric power requirements 
are largely served by interconnected 
transmission and distribution systems but 
northern and coastal communities are 
commonly served by isolated power sources, 
mainly by diesel plants. A portion . OL 
undeve loped hydro-electric potential in 
Canada is represented by low-head and small 
river sites, which would not hitherto been 
developed mainly because they were not 
considered economically viable. With rising 
costs of fossil fuels and the added cost of 


delivering to remote location, these 
untapped renewable resources are now being 
eare fully considered as economically 


competitive with isolated diesel generation. 


The main advantages of small hydro power 
plants compared to diesel units are the low 
Maintenance and operating costs, especially 
zero fuel costs. Furthermore, the service 
life of this type of project can be very 
long and may extend to fifty or even a 
hundred years of operation. In the present 
Situation, mini-hydro (10 to 1 000 kW) can 
Be used for saving fossil fuels. Some 
progress has been made to reduce capital 
Gost of small seale “hydro plants by 
improving design techniques, using standard 
products, prefabrication and  prepackaging 
and thus reducing installation costs. 


Preliminary analyses show that the economic 
Viability of mini-hydro can be established 
given long service life and expected fossil 
fuel escalation, and that this type of hydro 
development may have a favourable future. 


Aménagement de petites 
centrales hydroelectriques 


Les réseaux de transport et de distribution 
inter reliés répondent A la plupart des 
principaux besoins du Canada en énergie 
électrique, mais les collectivités du Nord 
et des cdtes sont plus souvent desservies 
par des sources de _ production isolées, 
surtout des centrales alimentées au 
combustible Diesel. A cause de 
l'augmentation des prix des combustibles 
fossiles et des dépenses additionnelles 
qu'entraine la livraison d'électricité dans 
des endroits éloignés, la partie du 
potentiel hydro-électrique provenant des 
emplacements a faible hauteur de chiite et 
des petites riviéres, et non auparavant mise 
en valeur en raison de son manque de 


viabilité économique, fake maintenant 
l'objet d'études attentives. En effet, ces 
énergies renouvelables peuvent faire 


concurrence sur le plan économique, A la 
production par combustible Diesel. 


Comparées aux centrales de ce type, les 
petites centrales hydro-électriques offrent 
l'avantage d'un entretien et d'une 
exploitation peu couteux, surtout de 
dépenses en combustible nulles. En outre, 
la durée utile de ce genre de projet peut 
atteindre 50 ou méme 100 ans. Dans ila 
Situation actuelle, des mini-centrales (de 
10 a 1000 kW) peuvent contribuer Aa 
économiser les combustibles fossiles. 
Certains progrés ont été réalisés dans le 
but de réduire les dépenses de capitaux 
requises pour leur construction en 
améliorant les méthodes de conception, en 
utilisant des éléments courants, 
préfabriqués et  préemballés pour’ ainsi 
diminuer les frais d'installation. 


Les analyses préliminaires révélent que la 
considération de facteurs comme une durée 
utile longue et l'augmentation continuelle 
prévue des combustibles fossiles prouve la 
viabilité économique des mini-centrales 
hydro-électriques, développement trés 
prometteur du domaine hydro-électrique. 
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Peat 


While peat is used for electricity 
generation and co-generation in Finland and 
Ireland, it is not used for these purposes 
in Canada. The Federal Government, Hydro 
Quebec, and the New Brunswick Electric Power 
Commission are all involved in studies of 
using peat as a fuel to generate 
electricity. It is expected that the peat 
would be sun dried and burned in boilers 
much like those used to burn wood residues 
in the pulp and paper industry. Studies 
indicate that the use of peat has as 
significant technical potential but the 
economics remain uncertain. 


Wind Power 


Using wind power to generate electricity 
could be a valuable supplementary source of 
power for the future. The promising places 
are areas which have constant high wind 
speeds: the Atlantic Provinces, including 
the Labrador coast, northern Quebec, the 
western shore of Hudson's Bay, a _ée few 
seattered windy areas in the Prairies and 
British Columbia. Small or large wind 
energy conversion devices may be  cost- 
effective in isolated communities, small 
settlements, remote meteorological stations 
and communications sites as a supplement to 
diesel-driven generators. One potentially 
attractive alternative is large windmills 
connected to electrical grids or used with 
hydroelectric pumped storage. These 
windmills could feed power into the grid, or 
generate electricity to pump water’ into 
reservoirs during high winds and draw from 
these sources during periods of low wind. 
Their capacity can be 200 kW to 10 MW and 
they operate at 20% to 30% of capacity. 
They become increasingly competitive with 
other forms of energy generation, especially 
in remote communities, as the costs of power 
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La tourbe 


La tourbe sert a la production d'électricité 
et a la production mixte en Finlande et en 
Irlande, mais non pas au _ Canada. Le 
gouvernement fédéral, 1'Hydro-Québec ainsi 
que la New Brunswick Electric Power 
Commission font des études sur la 
possibilité de l'utiliser a cette fin. Une 
fois séchée au soleil, elle serait sans 
doute ensuite briilée dans des chaudiéres du 
genre utilisées pour briler les résidus du 
bois dans l'industrie des pates et papiers. 
Les études révélent que l'utilisation de la 


tourbe présente un potentiel technique 
important a aspect économique toujours 
incertain. 


Z : Does 
Energie eolienne 


L'utilisation de 1l'énergie éolienne pour 
produire de l'électricité pourrait se révéler 
une source précieuse d'énergie  supplé- 
mentaire. Evidemment, les endroits les plus 
prometteurs sont les régions balayées par 
des vents forts et constants: les provinces 
de 1l'Atlantique y compris la ecdte du 
Labrador, le Nord du Québec, la cdte ouest 
de la baie d'Hudson ainsi que quelques 
régions des Prairies et de la Colombie- 
Britannique. Des dispositifs grands ou 
petits de conversion de l'énergie éolienne 
peuvent é6tre rentables dans des collecti- 
vités isolées, de petits villages, des 
stations météorologiques et des relais de 
communication éloignés ot ils secondent les 
génératrices a combustible Diesel. 
L'installation de grandes éoliennes reliées 
aux réseaux d'électricité ou utilisées 
conjointement avec des réserves d'énergie 
hydro-électrique assurées par pompage peut 
se révéler une proposition des_ plus 
intéressantes. Les éoliennes_ pourraient 
communiquer leur électricité aux réseaux ou 
encore produire de l'électricité pour pomper 
l'eau dans des réservoirs en période de 


generation from the diesel alternative 


inerease. 


The National Research Council of Canada has 
a program for the development of large 
vertical-axis wind turbines to be used in 
conjunction with existing utility facilities. 
The first experimental machine was the 150 
foot high 230 kW largest vertical axis 
turbine on the Magdalen Islands in the Gulf 
of the St. Lawrence. It was hooked directly 
into the Island's distribution system and 
supplied about 5% of the Island's electricity 
demand. The windmill collapsed in mid-July 
1978 as a consequence of human error which 
led to the failure of its braking system. 
The rotor is now being rebuilt for re- 
installation. 


Two other smaller prototypes provide 50 kW 
output and are installed and operating at 
Holyrood, Newfoundland and Swift Current, 
Saskatchewan. They are experimental instal- 
lations with extensive instrumentation to 
neasure blade stress, mechanical torque and 
performance monitoring. The inherent 
simplicity of the vertical axis wind turbine 
design could produce a reliable and low cost 
electrical power generating system. 


vents forts pour ensuite tirer de l'énergie 
de ces sources en période de vent faible. 
Elles opérent A seulement 20 A 30 % de leur 
capacité possible de 200 kW A 10 MW, mais 
font de plus en plus concurrence a d'autres 
formes de production d'énergie, surtout dans 
les collectivités éloignées, au fur A mesure 
qu'augmentent les coiits de production Aa 
partir du combustible Diesel. 


Le Conseil national de recherches du Canada 
a lancé un programme de mise au point de 
grandes éoliennes A axe vertical dont 
l'exploitation se fera en conjonetion avec 
les services publics actuels. La premiére 
de ce genre, la plus’ grande éolienne 
expérimentale installée aux fles de 1a 
Madeleine dans le golfe Saint-Laurent. 
mesurait 150 pieds (7,2 m) de hauteur et 
avait une capacité de 230 kW. Reliée 
directement au réseau de distribution de 
l'fle, elle fournissait environ 5 4% des 
besoins en électricité. En juillet 1978, 
elle s'écroulait, A la suite d'une erreur 
qui a entrainé le blocage de son systéme de 
freinage. Le rotor, une fois reconstruit, 
sera installé de nouveau. 


Deux autres prototypes plus petits installés 


a Holyrood (T.-N.) et A Swift Current 
(Sask.) fournissent 50. kW. Il “‘s*agit 
d'installations expérimentales dotées de 
nombreux dispositifs pour mesurer les 
contraintes exercées sur les lames, la 
torsion mécanique et le rendement. Grace A 
la simplicité méme de sa _ conception, 


1l'éolienne a axe vertical pourrait se révéler 
un mode de production d'énergie électrique 
viable et peu cotiteux. 
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RESEARCH AND DEVELOPMENT 


During 1978 research expenditures related to 
the electric utility industry totalled over 
$166 million. Of this amount approximately 
$97 million was in research and related 
activity by Atomic Energy of Canada Limited 
(AECL) in support of the nuclear power 


program. A further $60 million was spent by 
electric utilities on research programs. 
Federal R&D expenditures relating to 
electrical energy and to the fuels 


associated with its production totalled 
approximately $6.3 million in addition to 
the nuclear expenditures noted above. 
Finally, a cooperative program managed by 
the Canadian Electrical Association and 
funded jointly with contributions from the 
federal government and the electric 
utilities spent approximately $3.8 million 
in 1978. 


The AECL program in nuclear power 
development includes work on _ developing 
fuels for future CANDU reactors with 


consideration of advanced fuel cycles 
including thorium and the re-cycling of 
irradiated fuels. Research efforts are also 
devoted to improving the reliability and 
safety of nuclear stations. In spite of the 
very high availability already achieved by 
CANDU units there are still strong economic 
incentives to make improvements. Non- 
destructive inspection techniques are being 


explored. Another important area of work 
involves continuing studies on material 
performance in reactors under intense 
radiation. Heavy water development 


continues to attract attention with the 
objectives of improving the performance of 
existing designs and to considering 
alternative methods of producing heavy water. 


Ontario Hydro and Hydro Quebec both maintain 
substantial research laboratory facilities 
that undertake a variety of activities 
linked with the design and operating 
characteristics of the electric utility 
business. IREQ, the Hydro Quebec research 
facility, ts located at Varennes, near 
Montreal. It concentrates a_ substantial 
fraction of its effort on high voltage 
transmission and related areas including 
corona effects, air insulation, behaviour of 
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RECHERCHE ET DEVELOPPEMENT 


Au cours de 1978, les dépenses consacrées ; 
la recherche dans l'industrie des service: 
d'électricité ont dépassé 166 millions 4d 
dollars. De cette  somme, environ 9 
millions allaient a la recherche et A de 
activités connexes entreprises par L'Energi 
atomique du Canada Limitée (L'E.A.C.L.) dan: 
le cadre de la promotion du _ programm 
d'énergie nucléaire. De plus, les service. 
électriques ont dépensé 60 millions e 
programmes de recherches. Les dépenses d 
recherche et de développement dans. 1 
domaine de l'énergie électrique et de. 
combustibles utilisés dans sa production on 
atteint environ 6,3 millions en plus de l. 
somme déja consacrée a 1l'énergie nucléaire 
Enfin, le programme coopératif dirigé pa 
1l'Association canadienne de l'électricité e 
subventionné a la fois par des contribution: 
du gouvernement fédéral et des_ service: 
d'électricité a coité environ 3,8 millions. 


Le programme de mise en valeur de 1'énergis 
nucléaire de L'E.A.C.L. comprend le travai: 
de développement de combustibles pour le: 
réacteurs CANDU éventuels et tient compt 
des cycles des combustibles perfectionnés 7 
compris le thorium et le recyclage de: 
combustibles irradiés. Les travaux di 
recherche portent également su 
l'amélioration de la fiabilité et de li: 
sireté des centrales nucléaires. Malgré l 
tres haut niveau de disponibilité déj 
atteint par les groupes CANDU, de fort: 
stimulants économiques ne cessen' 
d'encourager l'apport d'améliorations. 01 
étudie également des méthodes d'inspectior 
non destructives. Les études permanente: 
sur le rendement des matériaux soumis a ul 


fort rayonnement dans les réacteur: 
constituent un autre domaine  d'intérét 
important. Les travaux de développement 


s'intéressent toujours a la production d'eat 
lourde en vue d'améliorer le rendement de: 
unités en place et d'étudier  d'autre: 
méthodes de production. 


L'Hydro-Ontario et 1'Hydro-Québec  gérent 
toutes deux d'importants laboratoires dé 
recherche ou ont lieu différentes activité: 
liées 4 la conception et aux caractéristique: 
de fonectionnement des services public! 


contaminated insulators and other areas of 
design aimed at improving sub-station and 
transmission system equipment design and 
performance. IREQ has developed a five-year 
plan to maintain its present pace of 
activity =n energy transmission, to 
intensify research in new forms of energy 
production, storage and utilization, and to 
create a nuclear fusion unit. An extensive 
testing program on electrical and other 
equipment is carried out both for the needs 
of Hydro Quebec and for outside clients. 
Research contracts have also been obtained 
from a number of organizations including 
American Electric Power, British Columbia 
eo, the Electric Power Research Institute 
(U.S.) and Environment Canada. Over 400 
employees comprise the Institute's staff. 


Ontario Hydro conducts a large and varied 
esearch activity centered on its Dobson 
Research Laboratories in Toronto with a 
staff of over 500. The research program 
covers all aspects of utility performance 
through divisions specializing in electrical, 
chemical, civil and mechanical engineering 
research. Many fields of study were covered 
ieeeto7o and) this work resulted in 
significant improvements in power system 
reliability and efficiency. For example, in 
che nuclear field metallurgical studies were 
undertaken including the use of acoustic 
smission to improve the repair and 
naintainability of CANDU reactors. Metal 
yehaviour under cycling loading conditions 
vas explored to improve the life of boiler 
tubes in several plants. Increased power 
sransmission limits were objects of work on 
compact high voltage and EHV transmission 
lines. In contribution to energy 
conservation, research was undertaken on 
reat pumps optimized for Canadian climate 
sonditions, solar water heaters and thorough 
Nvestigations of the efficiency of energy 
4se in the home. Load management techniques 
vere also explored. 


fo) other utilities have research 
ivisions. Saskatchewan Power undertakes a 
variety of work designed to improve power 
lant efficiency and the utilization of coal 
ror electricity generation. Several 
rograms are underway on electric heating 
ethods including the use of solar energy 
nd the testing of off-peak furnaces. Wind 
energy, small hydro designs and uses of 
vaste heat including greenhouse applications 
vere also included in the program. 


| 


d'électricité, L'Hydro-Québec exploite 
1'IREQ, installation de recherche de 400 
employés Située A Varennes prés’ de 
Montréal. Une grande partie de son travail 
consiste a étudier le transport aA haute 
tension et les domaines connexes, y compris 


les effets de couronne, l'isolation A l'air. 
le comportement des isolateurs contaminés et 
autres aspects de la conception entreprise 
en vue d'taméliorer 1'élaboration et le 
rendement du matériel de transport et des 
postes. Le plan quinquennal de 1'IREQ vise 
a maintenir son rythme actuel d'activité 
dans le transport d'énergie, accroftre la 
recherche dans de nouvelles formes. de 
production, de stockage et d'utilisation de 
l'énergie et créer un groupe de fusion 
nucléaire. Il méne également un important 
programme d'essai de matériel électrique et 
autres tant pour répondre aux besoins de 
1'Hydro-Québec que ceux de clients 
extérieurs ainsi que le démontrent les 
contrats de recherche entrepris A la demande 
d'un certain nombre d'organisations, 
notamment 1l'American Electric Power, 1a 
British Columbia Hydro, 1'Electrie Power 
Research Institute (f£.-U.) et Environnement 
Canada. 


Les 500 employés du Dobson Research 
Laboratories de l1'Hydro-Ontario, A Toronto, 
travaillent aA un programme de_ recherche 
important et varié abordant tous les aspects 
du rendement du service public grace A ses 
divisions spécialisées en électricité, en 
chimie, en génie civil et mécanique. Les 
résultats obtenus d'un bon nombre des études 
terminées en 1978 ont donné lieu Aa 
d'importantes améliorations de la fiabilité 
et de l'efficacité du réseau. Par exemple, 
les études en métallurgie entreprises dans 
le domaine nucléaire comprenaient 
l'utilisation d'émissions acoustiques pour 
améliorer la réparation et l'entretien de 
réacteurs CANDU, ainsi que 1'étude du 
comportement des métaux dans des conditions 
de chargement en vue d'améliorer la durée 
utile des tubes des chaudiéres dans 
plusieurs centrales. Les limites accrues de 
transport de l'énergie ont fait l'objet de 
recherches sur des lignes de _ transport 
compactes a tension élevée et a trés haute 
tension. Les recherches entreprises sur des 
thermopompes améliorées et adaptées aux 
conditions canadiennes, sur les chauffe-eau 
solaires, sur l'efficacité de l'utilisation 
de l'énergie au foyer, ainsi que sur les 
méthodes de gestion de la puissance 
constituent une contribution aux économies 
d'énergie. 
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Construction will be completed in December 
1979 on a $15 million R&D Centre for B.C. 
Hydro. The facilities will include a high 
voltage laboratory for dialectric tests up 
to: 500° kV, “a distribution “short-circuit 


testing facility and a general R&D 
laboratory for chemical, electrical, 
metallurgical, mechanical and eival 


engineering investigations. The Centre has 
aj staff of)75«and' ‘an annual) budget ofmabomt 
$3 million. 


The portions of the federal energy research 
program having particular relevance to 
electrical energy totalled $6.3 million in 
1978. Highlights included work on improved 
coal-firing and fluidized bed combustion, 
co-generation, geothermal studies and coal 
transportation. About «N$ Te20e mil ltonmewas 
committee to wind energy, advanced 
batteries, heat pumps and building lighting. 


The Canadian Electrical Association R&D 
Program is a cooperative venture in which 
virtually all Canadian electric utilities 
participate. Since the program's inception 
in 1974 over 100 projects have been 
committed in areas of electrical 
transmission, generation, distribution and 
in utilization and conservation of 
electricity. Approximately 55 research 
contracts with a total value of about $5 
million were awarded in 1978. Many of the 
programs have shown potential to reduce 
operating costs, to improve efficiency or 
reliabilitvwamoris the equipment used to 
generate electricity» and to: ideliiversdte to 
the ultimate customer. A further advantage 
of this program is to provide an opportunity 
for all electric utilities to participate in 
identifying research topics and managing the 
performance of studies. This participation 
is of particular value for utilities having 
no formal research program of their own. 


In addition to the various programs reviewed 
above there are research activities carried 
out by equipment suppliers, in some cases 
with government support, and such R&D makes 
an important contribution in the improvement 
of equipment designs. 


The longer term requirements are the 
following: to provide a larger fraction of 
total energy in the form of electricity; and 
to make greater use of renewable resources 
and the more abundant fuels ~ for | the 


production of electricity. These 
requirements make necessary expanded 
programs of research, development and 
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Deux autres services publics ont de 
divisions de _ recherche. La Saskatchewe 
Power entreprend une gamme de travaux visar 
a améliorer l'efficacité des centrales ¢ 
l'utilisation du charbon dans la productic 
d'électricité. Plusieurs programmes porten 
sur le chauffage électrique y  compri 
l'utilisation d'énergie solaire et 1l'essa 
de chaudiéres pour périodes creuses 
L'étude de l'énergie éolienne, la conceptio 
de petites centrales et l'utilisation 4 
chaleur résiduelle, notamment dans ses mode 
d'emploi dans les serres, font égalemen 
partie du programme. 


La construction du Centre de recherche et d 
développement de la B.C. Hydro d'une valeu 
de 15 millions de dollars doit prendre fi 
en décembre 1979. Cette installatio 
comprendra un laboratoire a haute tensio 
pour tests diélectriques atteignant 500 kV 
une installation de vérification sur le 
court-circuits et un laboratoire général d 
recherche et de développement pour le 
travaux en chimie, en électricité, e 
métallurgie et en génie mécanique et civil 
Le Centre compte 75 employés et dispose d'u 
budget annuel dt'tenviron 3 millions d 
dollars. 


En 1978, les sommes consacrées par 1 
gouvernement fédéral a la recherche dans 1 
domaine de l'énergie électrique, notammen 
sur l'amélioration de la combustion d 
charbon et des lits fluidisés, la productio 
mixte, les études géothermiques et 1 
transport du charbon, ont atteint 6) 
millions de dollars. Environ 1,2 million on 
été consacrés A 1l'énergie éolienne, 1 
conception de piles’ perfectionnées, le 
thermopompes et l'éclairage des édifices. 


Le programme de recherche et d 
développement de 1l'Association canadienne d 
l'électricité est une entreprise coopérativ 
lancée en 1974 et A laquelle participen’ 
presque tous les services public: 
d'électricité du pays. Depuis 1974, plus d 
100 projets ont été entrepris dans 1 
domaine du transport, de la production, d 
la distribution, de l'utilisation et d 
l'économie d'électricité. En 1978, quelqu 
55 contrats de recherche d'une valeur total 
d'environ 5 millions de dollars ont 6ét 
accordés. Plusieurs projets ont  laiss 
entrevoir la possibilité de diminuer le: 
frais d'exploitation, d'améliore! 
l'efficacité ou la fiabilité du matérie: 
utilisé pour produire l'électricité et l 
livrer au consommateur. Le programm 


demonstration with careful selection of 
priorities. Research has a role in helping 
to reduce capital costs for new facilities 
as well as to ensure thorough operation, 
maintenance and repair practices and to see 
that capital equipment achieves the highest 
possible service availability. Improved 
techniques for utilizing electricity will be 
increasingly necessary as electricity will 
be required to substitute for scarcer energy 
sources during the coming decades. 


Construction continues on Gentilly 2 (on left side of 
photograph) which will have a capacity of 685 MW 
and is expected to be in service in 1981. The 
bang on the right houses Gentilly q. an 
xperimental (266.3 MW) unit which uses boiling 
light water instead of the normal heavy coolant of 
standard CANDU designs. 


4 construction se poursuit a la centrale de Gentilly 
(685 MW) dont la mise en service est prévue pour 
‘= L'édifice de droite abrite Gentilly 1. groupe 
2xperimental (266,3 MW) qui utilise de l'eau légére 
Jouillante plutét que le liquide de refroidissement 
ourd normalement utilisé dans les réacteurs 
CANDU. 


présente également l'avantage de donner 
l'occasion a tous les services d'électricité 
de participer A l'identification de sujets 
de recherches et A la gestion du rendement 
des études. Les services publics. non 
commanditaires d'un programme de recherches 
profitent particuliérement de cette 
participation. 


En plus des divers programmes susmentionnés. 
certaines activités de recherche effectuées 
par les fournisseurs de matériel et appuyées 
par le gouvernement dans certains cas 
contribuent de fagon importante A améliorer 
la conception du matériel. 


Les besoins a long terme sont les suivants: 
fournir une plus_ grande part] du. total 
énergétique sous forme d'électricité et 
accroitre l'utilisation des ressources 
renouvelables et des combustibles les plus 
abondants pour la production d'électricité. 
Ces besoins entrainent nécessairement 
l'expansion des programmes de recherche, de 
développement et de démonstration ainsi 
qu'un choix éclairé des questions 
prioritaires. Le rdle joué par la recherche 
contribue a réduire les dépenses de fonds 
consacrées €& de nouvelles installations. 
assure l'adoption de bonnes méthodes 
d'exploitation, d'tentretien et de réparation 
et~ voit aA l'utilisation optimale de 
l'équipement lourd. Au fur et A mesure que 


l'électricité viendra remplacer des sources 
d'énergie raréfiées au cours des prochaines 
décennies, il faudra de plus en plus adopter 
des méthodes d'utilisation perfectionnées. 
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D'ici a 1985, la capacité de la centrale de Manic 5 
de l'Hydro-Québec sera augmentée pour atteindre 
une charge de pointe de ] 000 MW. 


Hydro Quebec's Manic 5 generating station will be 
expanded to include J 000 MW peaking capacity by 
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ole AS Generation Capacity Tableau AS Capacité de production 
By Type par type 


Newfoundland and Labrador Terre-Neuve et Labrador 
TOTAL (ENO/FIN 1977) 352.60 170.39 72.06 0.00 595.05 6375.77 6970.82 
ADOITIONS (19786) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
ADOITIONS (NET/NETTE 1978) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
TOTAL (ENO/FIN 1978) 352.60 170.39 72.06 0.00 595.05 6375.77 6970.82 
ADDITIONS (PROPOSEO/PROPOSEES) 
1979. 150.00 0.00 0.00 0.00 150.00 0.00 150.00 
19860. 0.00 0.00 0.00 0.00 0.00 75.00 75.00 
1981. 0.00 25.00 0.00 0.00 25.00 0.00 25.00 
TOTAL 502.60 195.39 72.06 0.00 770.05 6450.77 7220.82 
. A 
Prince Edward Island lle-du-Prince-Edouard 
TOTAL (END/FIN 1977) 70.50 40.85 6.89 0.00 118.24 0.00 118.24 
AOOITIONS (1976) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
AODOITICNS (NET/NETTE 1976) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
TOTAL (ENO/FIN 1976) 70.50 40.85 6.69 0.00 116.24 0.00 118.24 
ADOITICNHS (PROPOSEO/PROPOSEES) 
1979. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
TOTAL 70.50 40.85 6.89 0.00 116.24 0.00 118.24 
2 
Nova Scotia Nouvelle-Ecosse 
TOTAL (ENO/FIN 1977) 1163.53 205.00 1.17 0.00 1369.70 159.90 1529.60 
ADOITIONS (1978) 0.00 0.00 0.00 0.00 0.00 200.00 200.00 
AOOITIONS (NET/NETTE 1978) 0.00 0.00 0.00 0.00 0.00 200.00 200.00 
TOTAL (ENO/FIN 1978) 1163.53 205.00 1.17 0.00 1369.70 359.90 1729.60 
ADDITIONS (PROPOSED/PROPOSEES) 
1979. 150.00 0.00 0.00 0.00 150.00 0.00 150.00 
1980. 150.00 0.00 0.00 0.00 150.00 0.00 150.00 
TOTAL 1463.53 205.00 1.17 0.00 1669.70 359.90 2029.60 
New Brunswick Nouveau- Brunswick 
TOTAL (ENO/FIN 1977) 1654.38 23.38 4.81 0.00 1682.57 679.88 2362.45 
AOOITIONS (1976) 0.00 8.00 0.u0 0.00 0.00 0.00 0.00 
ADOITIGNS (NET/NETTE 1978) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
TOTAL (ENO/FIN 1978) 1656.38 23.38 4.61 0.00 1682.57 679.88 2362.45 
ADOITIONS (PROPOSEO/PROPOSEES) 
1979. 200.00 0.00 0.00 0.00 200.00 220.00 420.00 


1960. 0.00 0.00 0.00 630.00 630.00 0.00 630.00 
TOTAL 1654.36 23.38 4o81 630.00 2512.57 699.88 3412.45 
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Table A5 (continued) 


Tableau A5 (suite) 


Quebec 


TOTAL (ENO/FIN 1977) 
ADOITIONS (1978) 

AOOITICNS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


ADDITIONS (PROPOSED/PROPOSEES) 
1979.6 
1960. 
1981. 
1982. 
1983. 
1964. 
1985.6 
1966. 
1987. 
1986. 


TOTAL 


Ontario 


TOTAL (ENO/FIN 1977) 
AOOITIONS (1976) 

ADOITICAS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


ADOITIONS (PROPOSEO/PROPOSEES) 
1979. 
1960. 
1981. 
1962. 
1983. 
1984. 
1985. 
1966. 
1987. 
1988. 
1989. 
1990. 


Manitoba 


TOTAL (ENDO/FIN 1977) 
AOOITIONS (1976) 

AOOITIONS (NET/NETTE 1978) 
TOTAL (ENO/FIN 19786) 


ADDITIONS (PROPOSED/PROPOSEES) 
1979. 
1960. 
1981. 
1982. 
1963. 
1984. 
1985. 
1966. 
1967. 
19868. 
1989. 


TOTAL 


Saskatchewan 


TOTAL (ENO/FIN 1977) 
AOOITIONS (1978) 

ADDITIONS (NET/NETTE 1978) 
TOTAL (ENDO/FIN 1978) 


ADDITIONS (PROPOSED/PROPOSEES) 
1979. 
1960. 
19861. 
1982. 


TOTAL 


655425 
0.00 
0.00 

655.25 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


655.25 


11565 .96 
1000.00 
1000.00 

12565.96 


0.00 
300,00 
0.00 
0.00 
0.00 
200.00 
0.00 
0.00 
0.00 
200.00 
0.00 
0.00 


13265.96 


447.00 
0.00 
0.00 

447.00 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


447.00 


1085.15 
0.00 
0.00 

1085.15 


0.00 
300.00 
0.00 
300.00 


1685.15 


162.00 
0.00 
0.00 

162.00 


284.32 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


446.32 


450.66 
0.00 
0.00 

450.64 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


450.64 


23.60 
0.00 
0.00 

23.80 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


23.80 


147.28 
0.00 
0.00 

147.28 


0.00 
0.00 
0.00 
0.00 


147.28 


76.96 
0.00 
0.00 

76.98 


16.00 
0.00 
0.00 
0.00 
6.00 
0.00 
6.00 
6.00 
6.00 
0.00 


118.98 


10.10 
0.00 
0.00 

10.10 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


10.10 


18.37 
0.00 
0.00 

18.37 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


18.37 


10.85 
0.00 
0.00 

10.865 


10.65 


266.40 
0.00 
0.00 

266.40 


0.00 
0.00 
685.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


951.40 


4800.00 
600.00 
600.00 

5600.00 


0.00 
0.00 
1060.00 
540.00 
1340.00 
600.00 
0.00 
1700.00 
1700.00 
0.00 
900.00 
900.00 


14560.00 


0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 


0.00 


1160.63 
0.00 
0.00 

1160.63 


302.32 
0.00 
685.00 
0.00 
6.00 
0.00 
6.00 
6.00 
6.00 
0.00 


2171.95 


16826.70 
1600.00 
1600.00 

16626.70 


0.00 
300.00 
1080.00 
540.00 
1340.00 
1000.00 
0.00 
1700.00 
1700.00 
200.00 
900.00 
900.00 


26286.70 


489.17 
0.00 
0.00 

489.17 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


489.17 


1243.26 
0.00 
0.00 

1243.28 


0.00 
300.00 
0.00 
300.00 


1843.28 


Québec 


15025.87 16186.50 


453.90 453.90 
453.90 453.90 


15479.77 16640.40 


1332.00 1634.32 
1332.00 1332.00 
1996.00 2683.00 
1242.00 1242.00 
1536.00 1542.00 
2243.00 2243.00 
1574.00 1560.00 

966.00 972.00 
1704.00 1710.00 
1020.00 1020.00 


30426.77 32596.72 


Ontario 


7064.00 23910.70 
0.00 1800.00 
0.00 1600.00 

7064.00 25710.70 


0.00 0.00 
0.00 300.00 
0.00 1080.00 
54.00 594.00 
0.00 1340.00 
0.00 1000.00 
0.00 0.00 
0.00 1700.00 
0.00 1700.00 
0.00 200.00 
0.00 900.00 
0.00 900.0° 


7138.00 3& 


Manitoba 


2702.10 3191.27 
476.00 476.00 
476.00 476.00 

3178.10 3667.27 


4466.00 448.00 


0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 “4 

0.00 0.00 
351.00 351.00 
4668.00 468.00 


351.00 351.00 


4796.10 5265.27 


Saskatchewan 
566.88 1610.16 

0.00 0.00 

0.00 0.00 


566.88 1810.16 


0.00 0.00 
0400 300.00 
0.00 0.00 


0.00 300.00 


566.68 2610.16 


Table A5 


(continued) 


Tableau A5 (suite) 


Alberta 


TOTAL (ENO/FIN 1977) 
ADOITICAS (1978) 

AODOITICNS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


ADDITICNS (PROPOSEO/PROFOSEES) 
1979, 
1960. 
1981. 
1982. 
1963. 
1984. 
1985. 
1986. 


TOTAL 


British Columbia 


TOTAL (ENO/FIN 1977) 
AOOITICAS (1978) 

ADDITICAS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


AODITICAS (PROPOSEO/PROFOSEES) 
1979. 
1960. 
1961. 
19862, 
1963. 
1984. 


TOTAL 


Yukon 


TOTAL (ENO/FIN 1977) 
AOOITICNS (1978) 

AODOITICKS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


ADDITICNS (PROPOSED/PROPOScES) 
1979. 
1960. 
1961. 


TOTAL 


3535.38 
565.00 
585.00 

“420.38 


165.00 

0.00 
750.00 

0.00 
375.00 
375.00 
750.00 
750.00 


7285.38 


1319.33 
0.00 
0.00 

1319.39 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


1319.39 


Northwest Territories 


TOTAL (ENO/FIN 1977) 
ADOITICNS (1978) 

AOOITICAS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


ADOITICAS (PROPOSED/PROPOSEES) 


1979. 
1980. 
1981. 
TOTAL 
Canada 


TOTAL (ENO/FIN 1977) 

PLANTS NOT LISTED BY PRCVINCE 
AOOITICKS (1978) 

ADOITICNS (NET/NETTE 1978) 
TOTAL (ENO/FIN 1978) 


ADOITICNS (PROPOSEO/PROPOSEES) 
1979. 
1960. 
19861. 
1962. 
1963. 
1984. 
1985. 
1966. 
1987. 
1988. 
1989. 
1990. 


TOTAL 


21849674 
309.20 
1565.00 
1585.00 
23743.94 


665.00 
750.00 
750.00 
300.00 
375.00 
575.00 
750.00 
750.00 

0.00 
200.00 

0.00 

0.00 


28858 .94 


211.30 
83.00 
83.00 

294.30 


33.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


327.30 


295.74 
0.00 
0.00 

295.74 


53.90 
0.00 
0.00 
0.00 
0.00 
0.00 


349.64 


1731.87 
199.05 
63.00 
83.00 
2013.92 


371.22 
0.00 
25.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
0.00 
0.00 
0.00 


2410.14 


46.01 
0.00 
0.00 

46.01 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


46.01 


126.06 
0.00 
0.00 

126.06 


0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


126.06 


42.87 
0.00 
0.00 

42.87 


50 
3.00 
0.00 


46.37 


106.80 
7.50 
7.50 

114.30 


1.60 
2.50 
1.40 


119.80 


522.97 
38.90 
7250 
7.50 
569.37 


20.10 
5.50 
1.40 
0.00 
6.00 
0.00 
6.00 
6.00 
6.00 
0.00 
0.00 
0.00 


620.37 


4510.99 
668.00 
666.00 

5178.99 


198.00 

0.00 
750.00 

0.00 
375.00 
375.00 
750.00 
750.00 


8376.99 


Colombie-Britannique 


0.00 3792.69 7186.30 
0.00 668.00 0.00 
0.00 668.00 0.00 
0.00 4460.69 718.30 
0.00 198.00 0.00 
0.00 0.00 0.00 
0.00 750.00 0.00 
0.00 0.00 0.00 
0.00 375.00 0.00 
0.00 375.00 0.00 
0.00 750.00 0.00 
0.00 750.00 0.00 
0.00 7658.69 718.30 
0.00 1741.19 7391.78 
0.00 0.00 434.00 
0.00 0.00 434.00 
0.00 1741.19 7825.78 
0.00 53.90 350.00 
0.00 0.00 1257.50 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 1350.00 
0.00 0.00 450.00 
0.00 1795.09 11233.28 
0.00 42.87 58.14% 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 42.87 58.14% 
0.00 50 0.00 
0.00 3.00 0.00 
0.00 0.00 10.00 
0.00 46.37 68.14 
Territoires 
0.00 108.90 47.36 
0.00 7.50 0.00 
0.00 7.50 0.00 
0.00 116.40 47.36 
0.00 1.60 0.00 
0.00 2250 0.00 
0.00 1.40 0.00 
0.00 121.90 47.36 
5066.40 29170.98 40809.97 
0.00 547.15 0.00 
600.00 2475.50 1563.90 
600.00 2475.50 1563.90 
5866.40 32193.63 4%2373.87 
0.00 1056.32 2330.00 
630.00 1385.50 2664.50 
1765.00 2541.40 2008.00 
540.00 640.00 | 1296.00 
1340.00 1721.00 2886.00 
600.00 1375.00 2693.00 
0.00 756.00 1574.00 
1700.00 2456.00 966.00 
1700.00 1706.00 2055.00 
0.00 200.00 1468.00 
900.00 900.00 351.00 
900.00 900.00 0.00 
10141.40 48030.65 62705.37 


9132.97 
434.00 
434.00 

9566.97 


403.90 
1257.50 
0.00 
0.00 
1350.00 
450.00 


13026.37 


101.01 
0.00 
0.00 

101.01 


250 
3.00 
10.00 


114.51 


156.26 
7.50 
7.50 

163.76 


1.60 
2.50 
1.40 


169.26 


69980.95 
547.15 
4039.40 
4039.40 
74567250 


3406.32 
4050.00 
4549.40 
2136.00 
4607.00 
4068.00 
2330.00 
3422.00 
3761.00 
1688.00 
1251.00 

900.00 


110736.22 


Yukon 


du Nord-QOuest 


Canada 
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Table A6 


Installed Generating 


Capacity Expansion In 
Canada By Station Major 
1978 Additions And 
Projected 1979-1990 


Province/Station 


Newfoundland 
Hind's Lake 
Holyrood 
Port aux Basques 


Prince Edward Island 


Nova Scotia 
Lingan 
Wreck Cove 


New Brunswick 
Dalhousie 
Mactaquac 
Point Lepreau 


Quebec 
Delaney 


Gentilly 2 


fles-de-la-Madeleine 


La Citiere 
La Grande -- LG-1 
LG-2 


LG-3 
LG-4 
Manic 5 
Outardes 2 
Ontario 
Atikokan 
Bruce A 
Bruce B 


Darlington 


Nanticoke 
Pickering B 


St. Mary's 
Thunder Bay 
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Tableau 


A6 Expansion de la capac 
de production installée 


au Canada, 


par centra 


principales additions e 
1978 et projetées po 
1979-1990 . 


Proposed 
plant 
capacity 


Puissance 
proposée 
de la 
centrale 


(MW) 


Province/Centrale 


Terre-Neuve 


Additions Proposed 
Type* in 1978 additions 
Additions Additions 
en 1978 prévues 
(MW) (MW) 
H -- 75(1980) 
S(O) -- 150( 1979) 
GT -- 25(1981)  --- 
S(C) -- 150(1979) 150( 1980) 
H 200 
S(0C) -- 200( 1979) 
H -- 2 x 110(1979) 
N -- §30( 1980) 
H 2 x 255(1986) 4 x 255( 1987) 
4 x 255(1988) 
N = 685(1981) 
ine 3 x 6(1979) 6(1983) 6(1985) 
6(1986) 6(1987) 
GT os 4 x 71.08( 1979) 
H -- 4 x 114(1986) 6 x 114(1987) 
H a 4 x 333(1979) 4 x 333(1980) 
6 x 333(1981) 2 x 333(1982) 
H -- 3 x 192(1982) 8 x 192( 1983) 
1 x 192(1984) 
H -- 7 x 293(1984) 2 x 293(1985) 
H -- 4 x 247( 1985) 
H 454 
g(C) ae 100(1984) 100(1988) 
N 800 
N == 800( 1983) 800(1984) 
800(1986) 800( 1987) 
N -- 900( 1986) 900( 1987) 
900(1989) 900( 1990) 
s(C) 1 000 
N = 2 x 540(1981) 540( 1982) 
540( 1983) 
H -- 3 x 18(1982) 
s(C) ae 2 x 150(1980) 


75.00 Hind's Lake 
450.00 Holyrood 
25.00 Port aux Basques 
a fle-du-Prince-Edouard 
Nouvelle-Ecosse 
300.00 Lingan 
200.00 Wreck Cove 
Nouveau-Brunswick 
300.00 Dalhousie 
637.80 Mactaquac 
630.00 Pointe- Lepreau 
Québec 
Delaney 
2550300 
685.00 Gentilly 2 
fles-de-la-Madeleine 
42.00 
284.32 La Citiére 
1 140.00 La Grande -- LG-1 
LG-2 
5 328.00 
LG-3 
2 304.00 
2 637.00 LG-4 
2 280.00 Manic 5 
454.00 Outardes 2 
Ontario 
400.00 Atikokan 
3 248.00 Bruce A 
Bruce B 
3 200.00 
Darlington 
3 600.00 
4 000.00 Nanticoke 
Pickering B 
2 160.00 
54.00 St. Mary's > 
400.00 Thunder Bay 


able A6 (continued) 


Province/Station 


fanitoba 
Jenpeg 
Limestone 


Long Spruce 


saskatchewan 
Poplar River 


\lberta 
Battle River 
Clover Bar 
Genesee 
Keephills 
Sheerness 
Sundance 
Synerude 


Medicine Hat 


ritish Columbia 
Gordon M Shrum 
Keogh 
Mica Dam 
Peace Canyon 
Revelstoke 
Seven Mile 


orthwest Territories 
Pine Point 
Various Communities 
Various Communities 
Various Communities 


ukon Territory 
Dawson City 
Whitehorse 
Whitehorse Rapids 


Type* 


ooere Oe omens cL reo) 


Tableau A6 (suite) 
Proposed 
Additions Proposed plant 
in 1978 additions capacity Province/Centrale 
Puissance 
Additions Additions proposée 
en 1978 prévues de la 
centrale 
(MW ) (MW) (MW) 
Manitoba 
84.00 2 x 28(1979) 168.00 Jenpeg 
oe BP 17 (1987) ax 19:7:01988)) Limestone 
3 x 117(1989) 1 170.00 
392.00 4 x 98(1979) 980.00 Long Spruce 
Saskatchewan 
-- 300(1980) 300(1982) 600.00 Poplar River 
Alberta 
-- 375(1981) 737.00 Battle River 
-- 165(1979) 660.00 Clover Bar 
oe 375(1985) 375(1986) 750.00 Genesee 
-- 375(1983) 375(1984) 750.00 Keephills 
-- 375(1985) 375(1986) 750.00 Sheerness 
BD 375(1981) 2 100.00 Sundance 
210 Synerude 
50 260.00 
33 33.(1979) 138.50 Medicine Hat 
Colombie-Britannique 
-- 300(1980) 2 416.00 Gordon M Shrum 
-- 53.90(1979) 94.40 Keogh 
434.00 ty 7.36%,00 Mica Dam 
-- 2 x 175(1979) 2 x 175(1980) 700.00 Peace Canyon 
-- 3 x 450(1983) 450(1984) 1 800.00 Revelstoke 
ae 3 x 202.5(1980) 607.50 Seven Mile 
Territoires du Nord-Ouest 
1.50 10.00 Pine Point 
-- 1.60(1979) 1.60 Différentes collectivités 
-- 2.50( 1980) Zoe) Différentes collectivités 
-- 1.40(1981) 1.40 Différentes collectivités 
Yukon 
-- 0.50(1979) 2.80 Dawson City 
-- 3.0( 1980) 23.82 Whitehorse 
-- 10(1981) 29.39 Whitenorse Rapids 
LEGEND * LEGENDE 
iNges 
Hydro H Hydro-électrique 
Steam S Vapeur 
Nuclear N Nucléaire 
Internal Combustion 186 Combustion interne 
Gas Turbine GT Turbine a gaz 
Oil-Fired (0) Au mazout 
Coal (ee) Au charbon 
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For readers requiring additional statistical 
information, the following publications are 
issued in English and French by the Manufac- 


turing and Primary Industries Division, 
Statistics Canada. Copies may be ordered 
from: 


Statistics Canada 
Ottawa, Ontario 
Canada 

K1A OT6 


Electric Power Statistics, Volume I - Annual 
Electric Power Survey of Capability and Load 
(Catalogue No. 57-204) 


Presents the results of the annual 
electric power survey of capability and 
load and covers all producers of elec- 
trical energy in Canada which generate 
or will generate 20 millions kWh or more 
per annum during the forecast period. 


Electric Power Statistics, Volume II -- 
Annual Statistics (Catalogue No. 57-202) 


Includes various statistics, on an 
annual basis, for electric utilities and 
industrial establishments including 
installed capacity, generation, supply 
and disposal, number of customers, 
revenue, energy transfers, domestic and 
farm service, and transmission mileage. 
Statistics on fuels, employees, wages 
and salaries, assets and liabilities, 
income account, taxes and capital and 
repair expenditures are also included 
for electric utilities. 


Electric Power Statistics, Volume III - 
Inventory of Prime Mover’ and 
Generating Equipment (Catalogue No. 57-206) 


Provides a detailed listing of prime 
mover and generating equipment above 500 
kW, on an annual basis. 


Electric Power 
(Catalogue NO. 57-001) 


Statistics, Monthly 


Presents, on a monthly basis preliminary 
electrical energy statistics. 
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BIBLIOGRAPHIE DE 
PUBLICATIONS CHOISIES 


Les lecteurs désireux d'obtenir des donn 
Statistiques additionnelles peuvent deman 
les publications suivantes, en anglais et 
francais, préparées par la Division | 
industries manufacturiéres et primaires 

Statistique Canada. Les commandes, doivs 
étre adressées a: 


Statistique Canada 
Ottawa, (Ont. ) 

K1A OT6 

Canada 


Statistique de l'énergie électrique, vol 
I. -- "Enquéte annuelle sur la _ puissal 
maximale et sur la charge des réseaux" | 
de catalogue 57-204) 


présente les résultats de  l'enqu 
annuelle sur la puissance maximale 

sur la charge des réseaux et traite 

tous les producteurs d'énergie électrii 
du Canada qui produisent ou produir 
20 millions de kWh ou plus par année 
cours de la période de prévision. 


Statistique de l'énergie électrique, volt 
II. -- "Statistiques annuelles" (n° 
catalogue 57-202) 


comprend diverses données statistiqt 


annuelles relatives aux servic 
d'électricité et aux établissemer 
industriels, notamment la puissar 
installée, la production, 1'approt 


sionnement et l'utilisation, le nom 
d'abonnés, les revenus, les transfe: 
d'énergie, les services aux résiden 
et aux fermes ainsi que les réseaux 


transport. Sont également  inclusé 
pour les services d'télectricité, | 
données statistiques relatives é 
combustibles, aux employés, é 


traitements et salaires, aux actifs 
passifs, aux comptes de revenu, <& 
impots et aux frais d'établissement 
d'entretien. 


Statistique de l'énergie électrique, voh 
III. -- "Inventaire des moteurs primaires 
des génératrices électriques" (n° 
catalogue 57-206) 


| 


i 


| 


| 


] 


| 
| 


tricity Bills 


lications Office, 
is 16e, France. 


anization 
elopment, 
ual Survey of Electric Power Equipment, 
uation and Prospects 


_ Combines 


anization 
elopment, 
ctricity Supply Industry 


Commercial 
(Catalogue No. 


for Domestic, 


Small Power Service 


203) 


Based on the rate schedules supplied by 
the power companies and municipalities 


responsible for the distribution of 
electrical energy in the cities and 
towns covered in an annual survey. 


Monthly bills are computed to show the 
revenue according to the distributors 


|from the sale of definite quantities of 


electricity used for specific purposes. 


ailed Energy Supply and Demand in Canada 
talogue No. 


57-207 ) 


Energy balance sheets in both natural 
Mnits and B.T.U.'s for 16 fuel types by 
region. Each balance sheet shows data 
on production, imports, exports, 
interregional movements, conversion from 
one energy form to another, and 
consumption by 10 consuming sectors. 


following publications are available at 
dian Government Bookstores, or from OECD 
2 rue André-Pascal, 75 


for Economic Cooperation and 
Survey by the Energy Division, 


the results of two studies 


| carried out by the OECD: 


@e Survey of the Energy Division in 
the development of capital 
equipment in the electricity 
Supply industry and its technical 
characteristics (Part One) 

e Survey of the Special Committee 
for Machinery on the trends of 
deliveries, orders on hand and 
production capacity of European 
manufacturers of heavy equipment 
for power stations (Part Two) 


These two complementary surveys show the 
Situation as of January 1st and give an 
indication of trends for the next five 
years. 


and 
The 


Economic 
Energy 


for Cooperation 


Division, 


presente une énumération annuelle 
detaillée des moteurs primaires et des 


génératrices électriques de plus de 500 
kW. 


Statistique de l'énergie électrique, mensuel 
(n° de catalogue 57-001) 


présente chaque mois les statistiques 
préliminaires relatives A 1'énergie 
électrique. 

"Facture d'électricité pour les. services 

domestique, commercial et A la _ petite 

industrie" (n° de catalogue 57-203) 
se base sur des échelles de tarifs 
fournies par les producteurs 
d'électricité et les municipalités 
responsables’' de la distribution de 
l'énergie électrique dans les grandes 
villes et les municipalités qui font 
l'objet d'une enquéte annuelle. Les 
factures mensuelles sont calculées de 


fagon a montrer le revenu retiré, selon 
les distributeurs, de la vente de 
quantités définies d'électricité 
utilisées 4 des fins précises. 


"Disponibilité et écoulement d'énergie au 
Canada" (n° de catalogue 57-207) 


bilans énergétiques en unités naturelles 
et en B.T.U. pour 16 = combustibles 
différents, par région. Chaque bilan 
fournit des données sur la production, 
les importations, les exportations, les 
transferts d'énergie d'une région 4a 
l'autre, la conversion d'une _ forme 
d'énergie A une autre et la consommation 
selon dix secteurs de consommation. 


Les publications suivantes sont en vente aux 
librairies du gouvernement du Canada ou au 
Bureau des publications de 1'0.C.D.E.. 2, 
rue André-Pascal, 75 Paris 16©, France. 


Organisation de coopération et de 
développement économiques, Enquéte de la 
Division de l'énergie, "Enquéte annuelle sur 
l'équipement électrique". Situation et 
perspective 

combine les. résultats de deux études 
exécutées par 1'0.C.D.E. soit: 


une enquéte. de la Division de 
l'énergie sur le développement de 
1'équipement lourd et de ses 
caractéristiques techniques dans 
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Annual general review of the electricity 
supply industry in OECD countries in the 
last two years and provides an outlook 
for the following five years. 


Organization for Economic Cooperation and 
Development, Economic Statistics and 
National Accounts Division, Statistics of 
Energy 
Presents annually a set of basic 
statistics on production, trade 


consumption, etc. for each source of 
energy, following a standard pattern so 
that they are presented in consolidated 
and comparable form. 


In addition, more detailed information on 
individual foreign countries can be obtained 
by contacting individual electric utilities 
or government agencies. 


Magazines 
Electrical World 

The March 15 issue each year 
provides information on utility 
capital costs for the previous 
years, and forecast for the 
current year, based on a survey of 


the utilities in the United States 
and Canada. 
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abies de l'électricité (Parti 
E 


une enquéte de la Commission spécial 
du matériel sur les  tendances de 
ventes, des commandes en main et d 
la capacité de production de 
fabricants européens de matérie 
lourd de centrales (Partie II). 


Ces deux enquétes complémentaire 
présentent la situation au  1¢& 
janvier et donnent une indication de 
tendances pour les cinq prochaine. 


années. 
Organisation de coopération et a 
développement économiques, Division d 


l'énergie, "L'industrie de l'électricité" 


présente une revue générale chaque anné 
de l'industrie de l'électricité dans le: 
pays de 1'0.C.D.E. au cours des _ dew 
derniéres années et une perspective de; 
cing prochaines années. 


Organisation de coopération et de 
développement économiques, Division de 1: 
Statistique économique et des compte: 


nationaux, "Statistique de 1'énergie" 


présente annuellement un ensemble de 
statistiques fondamentales sur le 
production, le commerce, le 
consommation, etc., de chaque _ source 


d'énergie selon une séquence normalisée 
de fagon a présenter une forme unifiée 
et comparable. 


Il est en outre possible d'obtenir des 
renseignements plus détaillés sur des pays 
étrangers en s'adressant aux services 
d'électricité, aux organisations et aux 
organismes gouvernementaux de chaque pays. 


Revues 
"Electrical World" 


Chaque année, le numéro du 15 mars donne des 
renseignements sur les dépenses de capitaux 
des services publics pour les années 
précédentes ainsi que des prévisions pour 
l'année en cours Aa partir des résultats 
d'une enquéte menée sur les services publics 
américains et canadiens. 
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Sketch of Hydro Quebec's 
LG-2 Station - part of the James 
Bay development. 
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Couverture: 


Croquis de la centrale LG-2 
d'Hydro-Québec, construit 


dans le cadre de 1'aménagement 


de la baie James 
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<4 Pickering Nuclear Power Station is located on 
Lake Ontario east of Toronto. The Pickering B 
addition is shown to the right of the existing 
Pickering A station. These new facilities will 
double the size of this complex to 4 320 MW by 
1983. 


<4 La centrale nucléaire de Pickering est situéee sur 
la rive du lac Ontario a l'est de Toronto. On voit 
la centrale Pickering B a droite de la centrale 
Pickering A. Ces nouvelles installations 
doubleront la puissance de ce complexe pour la 
faire passer a 4320 MW en 1983. 
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Capacity: 


Powers: 


Productions: 


Consumption: 


Power: 


Energy: 


Voltage: 
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Puissance: 


Production: 


Consommation: 


Puissance: 


Energie: 


Tension; 


DEFINITIONS AND ABBREVIATIONS 


The rated ability of facilities to Produce or deliver Power ata 
Ziven point in time, for example, installed generating capacity 
means the maximum amount of Power that can be generated at a 
given point in time. 


The time rate at which electrical energy is made available, 
typically measured in kW. 


Generation of electrical energy, typically measured in kWh. 


Use of electrical energy, typically measured in kWh. 


kW - kilowatts 

MW - megawatts = 1 000 kW 
GW - gigawatts = 1 000 000 kw 
TW - terawatts = 1 000 000 000 kw 
kWh - kilowatt-hours 

MWh - megawatt-hours = 1 000 kWh 
GWh - gigawatt-hours = 1 000 000 kWh 
TWh - terawatt-hours = 1 000 000 000 kWh 
kV - kilovolt 


DEFINITIONS ET ABREVIATIONS 


Quantité théorique d'énergie que des installations peuvent 
produire ou livrer 4 un moment déterminé. 


Par exemple, la capacité de Production installée d'une 
entreprise désigne la quantité d'énergie que cette entreprise 
peut produire a un moment déterminé. 


Energie électrique fournie par unité de temps et ordinairement 
mesurée en kilowatts-heures. 


Energie électrique produite et ordinairement mesurée_ en 
kilowatts-heures. 


Energie électrique utilisée et ordinairement mesurée_ en 
kilowatts-heures. 


kW - kilowatts 
MW - mégawatts 
GW - gigawatts 
TW - térawatts 


1 000 kW 
000 kW 
1 000 000 000 kw 
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1 000 kWh 
000 kWh 

1 000 000 kWh 
1 000 000 000 kWh 


kWh - kilowatts-heures 
MWh - mégawatts-heures 
GWh - gigawatts-heures 
TWh - térawatts-heures 
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kV - kilovolt 
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DEVELOPMENTS IN 1979 


HIGHLIGHTS 


October 27, 1979 marked the beginning of 
delivery of power from the giant James Bay 
hydro electric project in Quebec. On that 
day, the first four of sixteen 333 MW 
generating units officially came into 
service and started sending electricity into 
the Hydro Quebec grid. The remaining twelve 
imgts in the LG-2 generating station will 
come in by 1982. The other two generating 
stations in Phase I of the La Grande Complex, 
4G-3 and LG-4, will begin to come into 
service in 1982 and 1984 respectively. When 
hase I of the project is completed at a 
ost of some $15.1 billion in 1985, 10 269 
W of capacity and 62.2 TWh of energy will 
lave been added to the Quebec system, adding 
6% to capacity and 70% to energy production 
‘espectively. Phase II of«®the project, 
hich will add some 3 200 MW of capacity, is 
xpected to be completed by 1990. A more 
omplete account of this very major project 
S provided in the special section following 
his chapter. 


he first unit (150 MW) of Nova Scotia Power 
orporation's (NSPC) new Lingan coal-fired 
hermal station came into production in 
ctober, 1979. As presently planned, the 
tation is to have four units: the first two 
0 be 150 MW each and the second two to be 
00 MW each. The second unit is to come 
nto service in the fall of 1980 and the 
emaining two in 1985-86. With the addition 
f the first two units, NSPC's reliance on 
Leifor electricity generation will be 
duced from the present 64% to about HOZ. 
us the addition of this station marks a 
ignificant point in the history of this 
sility, an initial step in the 
rporation's attempt to reduce its reliance 
1 011 for electricity generation to an 
significant level by 1990. Addition of 
l¢ coal-fired units is based on the 
‘Onomic displacement of the present 
fired units and the added capacity may 
t be required by NSPC for several years. 


ks continue between Officials ofi'the 
deral government and the three Maritime 
Ovinces concerning establishment of a 
ritime Energy Corporation (MEC). Current 
lks are based on some changes in the terms 
d conditions of the Memorandum of Under- 
anding Signed by the federal government 


ACTIVITE EN 1979 


FAITS SAILLANTS 


Le 27 octobre 1979 a marqué le commencement 
de la livraison de l'électricité produite par 
les gigangesques installations hydro- 
électriques de la baie james, au Québec. Ce 
jour-1a, les quatre premiers de seize groupes 
électrogénes de 333 MW sont entrés en service 
et ont commencé 4 alimenter en électricité le 
réseau de l'Hydro-Québec. Les douze autres 
Broupes de LG-2 entreront en service en 1982, 
Quant aux deux autres centrales de la Phase I 
du complexe de La Grande, soit LG-3 et LG-4, 
leur entrée en service devrait avoir lieu en 
1982 et 1984, respectivement. La Phase I, 
une fois terminée en 1985, aura cotité environ 
15,1 milliards de dollars et aura ajouté 
10 269 MW de capacité de production et 
62,2 TWh d'énergie au réseau de 1'Hydro- 
Québec, soit un supplément de 156 Scala 
capacité de production et de 170 tia ela 
Production d'énergie. Il est prévu que la 
Phase II de ces installations sera terminée 
d'ici 1990; elle ajoutera environ 3 200 Mw a 
la capacité de production. Un compte rendu 
plus complet de ces travaux de la plus haute 
importance se trouve dans la section spéciale 
qui fait suite au présent chapitre. 


Le premier groupe (150 MW) de la nouvelle 
centrale thermique alimentée au charbon de 
Lingan, propriété de la Nova Scotia Power 
Corporation (N.S.P.C.), a commencé' de 
produire de l'électricité en octobre 1979. 
D'aprés les plans actuels, 1a centrale 
devrait posséder quatre groupes: les deux 
premiers de 150 MW chacun et les deux autres 
de 300 MW chacun. Le deuxiéme groupe devrait 
entrer en service A l'automne 1980 et les 
deux autres en 1985-1986. Grace A l'addition 
des deux premiers groupes, la dépendance de 
la N.S.P.C. a l'égard du pétrole diminuera de 
son taux actuel de 64% A environ 40 %. 
Ainsi, l'arrivée de cette centrale marque-t- 
elle un point tournant de l'histoire de cette 
société, un premier pas posé en vue de 
réduire sa dépendance du pétrole pour la 
production d'télectricité jusqu'a un niveau 
d'importance secondaire, a'2 oF: 1990. 
L'installation de ces groupes alimentés au 
charbon se fonde sur le déplacement 
économique des groupes actuels alimentés au 
pétrole; la N.S.P.C. peut ne pas avoir besoin 
de cette capacité supplémentaire avant 
plusieurs années. 

Les pourparlers se poursuivent entre les 


and the Maritime provinces in February of 
1979. The date for establishment of the 
corporation is uncertain. 


During the year, Edmonton Power’ reached 
agreement with Alberta Power to purchase 50% 
of the production of the latter company's 
Battle River No. 5 unit for a period of five 
years, to 1985. Calgary Power is nego- 
tiating to purchase 50% of Alberta Power's 
Sheerness plant now under’ construction. 
This, is) the ..:first instance..,.of. shared 
ownership of plants in Alberta, and one of 
the few among Canadian electric utilities. 
Shared ownership of facilities will probably 
become more common in this province in the 
future. 


Four cranes lowered this 227 metric tonne 
generator onto a trailer for the last part of its 
journey to Alberta Power's Battle River plant. 


Quatre grues ont chargé ce groupe électrogéne 
de 227 tonnes métriques sur la remorque qui 
lui fera faire la derniére partie du voyage 
jusqu'd la centrale de Battle River, 
exploitée par l'Alberta Power. 


In Alberta, two utilities have applied to 
the province's Energy Resources Conservation 
Board (ERCB) for approval to build 
transmission lines to connect them with 
neighboring provinces: Calgary Power for a 
500 kv AC line to connect it to B.C. Hydro 
by 1982; Alberta Power for a 240 kV HVDC 
interconnection with Saskatchewan Power, 
with completion scheduled for 1982. 


The Canada/U.S. Electricity Exchange Study 
was completed in 1979 by the Department of 


fonetionnaires du gouvernement fédéral « 
ceux des trois provinces Maritimes au suje 
de 1'établissement d'une Société de 1'énergi 
des Maritimes (S.E.M.). Les discussior 
actuelles portent sur certains changement 
des modalités du Mémoire d'entente signé pz 
le gouvernement fédéral et les _ province 
Maritimes en fé€vrier 1979. La da 
d'établissement de cette société es 
incertaine. 


Au cours de l'année, 1'Edmonton Power es 
parvenu a une entente avec 1'Alberta Powe 
en vue de l'tachat de 50% de 1'énerg: 
produite par le groupe n° 5 de la central 
de Battle River, pendant cinq ans, _ s0j 
jusqu'en 1985. La Calgary Power  négoc: 
actuellement l'achat de 50 % de la productic 
électrique de la centrale de Sheerness 
installation de l1'Alberta Power en voie ¢ 
construction. Il s'agit du premier exempl 
de partage de propriété des centrales €¢€ 
Alberta et d'un des seuls, d'tailleurs, entr 
les services d'électricité canadiens. I 
partage de la propriété des installatior 
deviendra probablement chose commune dar 
cette province. 


En Alberta, deux services d'électricité or 
demandé aA 1'Energy Resources Conservatic 
Board (Bs Raia B.D de cette province 
l'autorisation de construire les lignes ¢ 
transport d'électricité qui les relieraier 
au provinces avoisinantes: la  Calgar 
Power, une ligne de 500 kV en_= courar 
alternatif (C.A.) en vue de se relier & 
réseau de la B.C. Hydro d'ici 1983; 1'Albert 
Power, une interconnexion de 240 kV €¢€ 
courant continu a haute tension (C.C.H.T. 
avec la Saskatchewan Power, qui _ serai 
terminée en 1982. 


L' étude des échanges canado-américair 
d'électricité a été terminée en 1979 par 1] 
ministére de l'fnergie, des Mines et de 
Ressources du Canada et le Department ¢ 
Energy des Etats-Unis, en collaboration ave 
les services d'électricité visés de chaqu 
cété de la frontiére. Cette étude a pert 
de déterminer les avantages mutuel 
supplémentaires que les Etats-Unis et |] 
Canada tireraient d'une augmentation dé 


échanges d'électricité. Le rappor 
recommandait notamment que les_ service 
d'électricité et les organismes ¢ 


réglementation gouvernementaux prennent de 
mesures qui permettraient de maximiser 4 
tels avantages. Quant aux service 
d'électricité, voici les principale 
recommandations: travailler de fagon plv 
étroite a l'expansion des résaux de fagon 
déterminer quelles seraient les possibiliteé 


border. 
mutual benefits are available to the Us Ss. 


and Resources and the U.S. 
Department of Energy, together with the 
utilities affected on each side of the 
The study determined that increased 


Energy, Mines 


and Canada from increased 
exchanges. The report included recommen- 
dations for action by utilities and 
government regulatory agencies which would 
ssist in maximizing benefits of these 
xchanges. For the utilities, the major 
ecommendations were: to work more closely 
ogether on system expansion in order to 
etermine what opportunities are available 


electricity 


or increased exchanges; to develop prices 
hat encourage exchanges; and to take timely 
ction to meet regulatory requirements. For 
he regulatory agencies, the major recommen- 
jlations were: to provide clear statements 
f government policies regarding exports of 
gectricity, particularly the conditions 
egarding firm exports; to increase communi- 
ation between the various regulatory 
encies; and the expedition of regulatory 
roceedings. 


ate in 1979 the federal government agreed 
° grant $25 million to Nova Scotia to help 
upport a project demonstrating the feasi- 
ility of a new type of low head hydraulic 
urbine. This turbine has the potential to 
ignificantly improve the economic feasi- 
ility of low head hydro sites in several 
arts of Canada, both for river and tidal 
pplications. Additional information on 
is development is included in the section 
Alternative Energy under "Tidal". 


n December 1979 the Ontario Energy Board 
anded down its decision regarding the 


nd pricing of electricity by Ontario 
ydro. The section on pricing provides a 
stailed discussion. 


ne Lower Churchill Development Corporation 
CDC), established by the governments of 
nada and Newfoundland in late 1978 to 
svelop the hydro electric potential of the 
wer Churchill River in Labrador, proceeded 

Schedule during 1979 with a feasibility 
udy for a project. Consideration is being 
ven to two hydro sites (Gull Island and 
iskrat Falls) and a related transmission 
stem from Labrador to the Island of 
Wfoundland, as well as a tie to the 
urchill Falls plant. The results of this 
udy and the recommendations of the Corpo- 
tion will be presented to the shareholders 

mid 1980 and the decision on the develop- 
nt of a project is expected by the end of 
€ same year. 


d'accroftre les échanges; fixer des 
Susceptibles d'encourager les échanges; 
enfin, prendre des mesures selon un 
échancier qui permettrait de satisfaire aux 


exigences en matiére de réglementation. Par 


prix 


ailleurs, le rapport recommandait aux 
organismes de réglementation d'énoncer 
clairement les lignes de conduite 


Gouvernementales en ce qui concerne les 
exportations d'électricité, notamment en ce 
qui a trait aux conditions régissant les 
exportations garanties, d'accroitre les 
communications entre eux et, enfin, 
d'accélerer le processus de réglementation. 


Vers la fin de 1979, le gouvernement fédéral 
a accepté d'accorder 25 millions de dollars 
a la Nouvelle-feosse afin d'aider celle-ci 4 
mettre sur pied un projet permettant de 
démontrer la faisabilité d'un nouveau type 
de turbine hydraulique a faible hauteur de 
chute. Cette turbine pourrait améliorer 
grandement la rentabilité des aménagements 
hydro-électriques A faible hauteur de chute 
de diverses parties du Canada, tant dans les 
riviéres que dans les zones d'estran. De 
plus amples renseignements sur 1'évolution 
de ce genre de turbine se trouvent dans la 
Section portant sur l'énergie de rechange, 
sous la rubrique "énergie marémotrice". 


Le 22 octobre 1979 était déposé devant la 
Chambre des communes un avis de motion qui 
précisait le mandat d'un projet d'enquéte 
parlementaire sur l'énergie nucléaire. La 
motion n'avait pas été déposée devant la 
Chambre des communes avant la dissolution du 
Parlement en décembre. 


La Lower Churchill Development Corporation 
L.C.D.C., constituée par les gouvernements du 
Canada et de Terre-Neuve vers la fin de 1978 
pour que soit mis en valeur le potentiel 
hydro-électrique du cours’ inférieur du 


fleuve Churchill au Labrador, a réalisé, 
fidéle A l1'échéancier fixé, une étude de 
faisabilité d'un projet en 1979. L'étude 
portait sur deux emplacements hydro- 
Glectriques  /(iiilem sGuld.m et. | les) onutes 
Muskrat) et sur un réseau de transport 


d'électricité connexe du Labrador a4 l'ile de 
Terre-Neuve, de méme qu'une connexion avec 


la centrale de Churchill Falls. Les 
résultats de cette étude et les 
recommandations de cette société  seront 


présentés aux actionnaires avant le milieu 
de 1980, et l'on stattend que la prise de 
décision relative A la mise en oeuvre d'un 
projet pourrait avoir lieu avant la fin de 
la méme année. 


JAMES BAY HYDRO-ELECTRIC 
DEVELOPMENT 


INTRODUCTION 


October 27, 1979 is an important date in the 
history of Canadian electricity production. 
On that date, the first generating units of 
the giant La Grande complex officially came 
into service, sending electricity south to 
the major load centres. 


The La Grande complex represents the first 
part of development of the hydro-electric 
potential of the east side of James Bay in 
northern Quebec. The complex has two 
phases: Phase I, to be completed in 1985, 
and Phase II, to be completed in the period 
1986-1990. Phase I will be the second 
largest hydro electric installation anywhere, 
after the Itaipu in Brazil. It will increase 
Quebec's existing installed capacity by 61% 
and production by about 70%. 


The major importance of the La Grande Project 
resides with its size, rather than for any 
significant technological advancements. The 
logistics are dramatic: construction of 
three giant powerhouses, 174 dykes, 8 dams 
and 1 000 km of roadway; installation of 37 
generators; the diversion of four rivers and 
the creation of six lakes. 


The La Grande complex is located some 1 450 
km north of Montreal. Its drainage area of 
176 000 square km covers about one tenth of 


AMENAGEMENT HYDRO-ELECTRIQUE 
DE LA BAIE JAMES 


INTRODUCTION 


Le 27 octobre 1979 est une date important 
dans l'histoire de la production canadienn 
d'électricité. Il stagit en effet du jou 
dtentrée en production officielle des groupe 
électrogénes du gigantesque complexe hydro 
électrique La Grande, devant achemine 
1'électricité vers les grands centres d 
charge du sud. 


Le complexe La Grande représente la premiér 
étape de la mise en valeur du _ potentie 
hydro-électrique de la région est de la bai 
James, dans le Nord du Québec. Le complex 
comporte 2 phases: la construction de ] 
Phase I prendra fin en 1985 et 1l'achévemer 
de la Phase II est prévue au cours de ] 
période 1986-1990. Une fois achevée, 1 
Phase I sera le deuxiéme complexe hydrec 
électrique du monde, apres celui d'Itaipu, é 
Brésil. Il permettra au Québec d'accroitr 
sa capacité installée de 61 % et d'augmente 
sa production d'tenviron 70 4%. 


L'importance particuliére du projet La Granc 
provient de son ampleur, plutot que de sé 
progres techniques. La logistique en eé: 
impressionnante: construction de troi 
centrales géantes, de 174 digues, de_ hui 
barrages et de 1000 km de route; installatic 
de 37 génératrices; détournement de quat 
riviéres et création de six lacs. 


Large quantities of earth, sand and rock are 

required for the earth filled dams at the James 

Bay Development. These materials account for a > 
major portion of the construction costs and 

therefore Hydro Quebec is keeping detailed 

records. \ 


Il faut de grandes quantités de terre, de sable et 
de roche pour construire les barrages en terre au 
projet de la baie James. Elles constituent une 
composante majeure des coiits de construction et, 
par conséquent, Hydro-Quebec tient des régistres 
détaillés. 


Quebec, an area equivalent to about one and 
one-third times that of the three Maritime 
provinces combined (Figure 1). This area is 
operated as a municipality by the James Bay 
Energy Corporation, Hydro-Quebec's subsidia- 
ry responsible for development of the James 
Bay hydro-electric potential. Hydro-Quebec 
is responsible for the transmission line 
construction; the James Bay Development 
Corporation is responsible for development 
of the mineral industry and tourism in the 
area, (the two industries expected to be most 
affected). 


This project marks a major achievement by 
uebec, and it is very significant for Canada 
: its effort to become selfsufficient in 
nergy. About 275 000 barrels of oil per day 
NOuld be required to produce, by oil-fired 
generating plants, the amount of energy 
oroduced by Phase I. This amount of oil is 
qQuivalent to about 15% of Canada's total 
1 demand in 1979. 


MATA ON THE LA GRANDE COMPLEX 


r both phases of the La Grande complex are 
movided in Table 1. All three of the 
lants in Phase I are under construction 
Figure 2). The first four of the sixteen 
enerating units at LG-2 were brought into 
ice on “October. (27, 1979; The LG-2 
mstalled capacity of 5 328 MW will make it 
he largest hydro-electric plant in North 


or ot facts about the generating stations 
° 


Figure 1 The La Grande Complex. 
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Le complexe La Grande Se situe a quelque 
1 450 km au nord de Montréal. Sa zone de 
drainage de 176 000 km2 couvre environ le 
dixiéme de la superficie du Québec, soit 
1'équivalent d'A peu prés une fois et un 
tiers la superficie des trois provinces 
Maritimes, (fig...1).. +Cette région a été 
constituée en municipalité par la Société 
d'énergie de la baie James, filiale de 
l'Hydro-Québec chargée de l'aménagement du 
potentiel hydro-électrique de la baie James. 
L'Hydro-Québec s'occupe de la construction 
des lignes de transport et la Société de 
développement de la baie James voit au 
développement de l'industrie et du tourisme 
dans cette région. Les deux industries les 
Plus touchées  seront le  tourisme et 
l'exploitation minérale. 


Ce projet constitue une réalisation majeure 
pour le Québec et marque une étape importante 
du Canada vers l'autarcie énergétique. Pour 


produire dans des’ usines alimentées au 
pétrole la quantité d'énergie équivalente A 
celle de la Phase I, il faudrait environ 
275 000 barils de pétrole par jour, soit 
environ 15 % de la demande totale canadienne 
de pétrole en 1979. 


DONNEES SUR LE COMPLEXE LA GRANDE 


Le tableau présente des faits  saillants 
relatifs aux installations de production des 
deux phases du complexe de La Grande. Les 


Figure 1 Le complexe la Grande. 
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America, and will account for over half of 
the production of the total of the first 
phase of the project. (The next largest 
generating plant in Canada is the 5 225 MW 
plant at. Churchill Falls in Labrador). The 
capital cost of Phase I is estimated to be 
$15.1 billion, based on an average annual 
inflation rate of 8.2% for the period 1976 
to 1985 and an average cost of 10% for 
funds. Of this s'totalicestyr some 1 $10.1 
billion will be for generating stations, 
$3.8 billion for transmission lines, and the 
remaining $1.2 billion for services. 


The only generating station in Phase II for 
which the in-service dates have been set is 
LG1. A preliminary estimate of the cost for 
this phase is $5.5 billion. 


Figure 2 James Bay Development. 
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trois centrales de la Phase I sont actuel. 
lement en construction (fig.2). Quatre de; 
seize groupes électrogénes de LG-2 on 
commencé a produire le 27 octobre 1979. Li 
capacité installée de LG-2, soit 5 328 Mw 
en fera la centrale hydro-électrique la plu 
puissante en Amérique du Nord; ell 
représente A elle seule au dela de la moiti 
de la production totale de la premiére phas 
du projet. La deuxiéme centrale du Canad 
est la centrale de 5 225 MW des_ chute 
Churchill, au Labrador. La réalisation d 
la Phase I du projet est évaluée actuel 
lement A 15,1 milliards de dollars, en tenan 
compte d'un taux moyen annuel d'tinflation d 
8,2 % pour la période de 1976 a 1985 et d'u 
ecoit moyen de financement de 10 %. Au 3 
juin 1979, environ 5,8 milliards de dollar 
avaient été dépensés. Du cout global 
quelque 10,1 milliards de dollars serviront 

la construction des centrales, 3,8 milliard 
aux lignes de transport et le reste, soit 1, 
milliard, ira aux services. 


Figure 2 Aménagement de la baie Jame 
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extensive transmission system is required 
Oo carry output from the James Bay Project 
O0 the load centres such as Montreal 
Figure 3). It involves five parallel 735 
V AC lines in two corridors. The first 
ine was completed in September 1979, 
Pmpletion of the second is proposed for 
uly 1980, and the third line, all in the 
estern corridor, will be completed in June 
981. Construction of the two lines in the 
astern corridor is scheduled to begin in 
une 1980 and to finish in October 1984. 
ix of the 16 sub-stations required went 
ato service in 1979. Two more are expected 
1981, two in 1982, four in 1983, one in 
84 and one in 1985. 
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€ James Bay territory is under review. 
jeliminary engineering studies are being 
Irried out on development of the Nottaway, 
joadback and Rupert Rivers in the territory 
th of the La Grande complex. These are 
Own as the NBR complex, which has a 
mbined capacity of about 6 200 MW. The 
eliminary estimate of cost is $11.5 
lion. Feasibility studies are also being 
rried out on the Grand Baleine River to 
© north of the La Grande complex area. 


LG-1 est la seule installation de production 
de la Phase II pour laquelle la date d'entrée 
en fonction est prévue. Les estimations pré- 
liminaires portent, les coits de construction 
de cette phase 45,5 milliards de dollars. 


Figure 3 James Bay Transmission 


Figure 3 Transport de la baie James. 


TRANSPORT 


Il faut installer des lignes de transport 
Sur de longues' distances pour acheminer 
l'électricité produite A la baie James vers 
les centres de charge comme ceux de Montréal 
(fig. 3). Le réseau de transport comprend 
cing lignes paralléles de 735 kV en courant 
alternatif, situées dans deux corridors. La 
premiére ligne a été terminée en septembre 
1979, l'achévement de la deuxiéme est prévu 
Pour juillet 1980 et celui de la troisiéme 
pour juin 1981; elles se situent toutes 
trois dans le corridor ouest. La 
construction des deux lignes du corridor est 
devrait débuter en juin 1980 et prendre fin 
en octobre 1984. Six des 16 postes sont 
entrés en service en 1979. Deux autres 
devraient l'étre en 1981, deux en 1982, 
quatre en 1983, un en 1984 et un en 1985. 


L‘AVENIR 


Des projets de mise en valeur des autres 
possibilités de la région de la baie James 
sont a 1'étude. Des études techniques 
préliminaires sont en cours sur la mise en 
valeur du potentiel hydro-électrique des 
riviéres Nottaway, Broadback et Rupert, dans 
les régions au sud du complexe La Grande. 
Ces projets sont connus sous le nom de 
complexe N.B.R., d'une capacité totale 
d'environ 6 200 MW. Les premiéres 
estimations des cots atteignent 11,5 
milliards de dollars. D'tautres études de 


\ ee 
PO NENG 


Its capacity is about 2 900 MW with a 
preliminary cost estimate of $7.8 billion. 


Remaining hydro potential in Quebec after 
development of both phases of the James Bay 
Project is estimated to be about 35 000 MW. 
However, the economically feasible potential 
is estimated to be about 12 000 - 15 000 MW, 
of which about 9 000 MW is in the NBR and 
Grand Baleine developments. 


The La Grande complex will play ae very 
important role in Quebec's objective of 
supplying an increasing amount of its energy 
by electricity. Electricity now supplies 
about 22% of the province's energy needs, 
and this figure is expected to increase to 
33% in 1985, 40% by 1990 and 50% by the year 
2000. 


A rotor for one of the 333 MW units at Hydro 
Quebec's LG-2 hydroelectric generating station 
being lowered into position. 


Installation d'un rotor dans l'un des groupes de 333 
MW de la centrale hydro-électrique LG-2 
d'H ydro-Québec. 


faisabilité sont aussi en cours 4a la Grand 
riviére de la Baleine, au nord de la régio 
du complexe La_ Grande. D'une'  capacit 
d'environ 2 900 MW, le projet est évalué 
7,8 milliards de dollars. 


Le reste du potentiel hydro-électrique d 
Québec, aprés l'aménagement des deux phase 
du projet de la baie James, est évalué 
environ 35 000 MW. Toutefois, du point d 
vue économique, l'évaluation du _ potentie 
réalisable n'tatteint qu'environ 12 000 
15 000 MW, dont quelque 9 000 M 
proviendraient de l'taménagement du complex 
N.B.R. et de celui de la Grande riviére d 
la Baleine. 


Le complexe La Grande aider 
considérablement le Québec aA _ subvenir 4 
plus en plus A ses besoins énergétiques a 
moyen de 1'électricité. Cette form 
d'énergie fournit actuellement environ 22 
des besoins de la province et ce pourcentag 
devrait atteindre 33 % en 1985, 40 % en 199 
et 50 % en l'tan 2000. 


Scroll cases for the LG-2 turbines are shown being 
set in place in this underground powerhouse. 


Installation des boitiers en forme de spirales pour 
les turbines de la centrale souterraine LG-2. 


PACITY, PRODUCTION AND CONSUMPTION 


eliminary figures for net additions to 
mnerating capacity during 1979 totalled 
154 MW and raised the total installed 


Merating capacity by 4.3% to 77 072 MW. 
le capacity additions consisted of 2 092 MW 
dro, and 1 062 MW conventional thermal. 
jor additions were as follows: 


2 
Table 1 James Bay Development Tableau 1 Aménagement de la 
Baie James 
PHASE I 
LG-2 LG-3 LG-4 Total 
Type of Powerhouse Underground/ Surface/ Surface/ - Genre de centrale 
| souterraine en surface en surface 
Capacity (MW) 5 328 2 304 2 637 10 269 Puissance (MW) 
Annual Production (TWh) 35.8 PSs) 14.1 62.2 Production annuelle (TWh) 
Capacity Factor (%) 80 58 62 69 Facteur d'utilisation (4%) 
Number of Units 16 12 9 Bi Nombre de groupes 
Commissioning Dates Oct./oct. July/ February/ Dates d'entrée en service 
1979 juillet 1982 fév. 1984 = 
Completion Dates 1982 1984 1985 - Dates d'achévement 
Gross Head (Metres) ssf 79.2 116.7 - Hauteur brute de chute (métres) 
Cost Coits 
! - per kW ($) - - - $1 473 - le kW ($) 
- per kWh (¢) 2.45¢ - le kWh (¢) 
Active Storage 19.4 252 Teal 93.5 Réserve utile 3 
(billion cubic metres) (en milliards de m-) 
2 
\ Forebay area (km ) 2 835 2 460 765 11 385 Superficie du réservoir Cue) 
| PHASE II 
| LG-1 EM-1 EM-2 LA-1 LA-2 Brisay Total 
Run of the River/ Surface/ Sur face/ Surface/ Run of the River/ Surface/ - Genre de centrale 
Type of Powerhouse écoulement flavial en surface en surface en surface écoulement flavial en surface 
i Capacity (MW) 1 140 480 250 792 231 400 3 293 Puissance (MW) 
| 
| Annual Production (TWh) 7.0 2.5 1.0 4.2 1.5 55 18.3 Production annuelle (TWh) 
| Capacity Factor (%) 70 60 46 60 74 60 63 Facteur d'utilisation (4%) 
| Number of Units 10 3 2 6 3 2 26 Nombre de groupes 
| Gross Head (Metres) 28.2 57.4 42.0 56.4 26.6 34 - Hauteur brute de chute 
(métres) 
| PHASE I & II TOTAL 
Capacity (Mw) 13 562 Puissance (MW) 
Annual Production (TWh) 80.5 Production annuelle (TWh) 
Number of units 63 Nombre de groupes 


CAPACITE, PRODUCTION ET CONSOMMATION 


D'aprés les données. préliminaires, des 
additions nettes de 3 154 MW en 1979 ont 
porté la capacité de production installée 


x 


totale a 77 072 MW, soit une augmentation de 
pa i Les additions de capacité se 
répartissent comme suit: 2 092 MW pour les 
centrales hydro-électriques et 1 062 MW pour 
les centrales thermiques classiques. Voici 
la liste des principales additions: 


Table 2. Major Additions in 1979. 


Tableau 2. Principales additions en 


* 
Project Name/ 


Province Nom du projet 
Newfoundland Holyrood 

Terre Neuve gy) tim) 005 Fy uA Gan ee 1, yee 
Nova Scotia/ Lingan 

Nouvelle-Ecosse 

New Brunswick/ Dalhousie 
Nouveau-Bruniwick Mactaquac 


ee, case aaa teams Pema 1 cae ak ca Oy an a aie aan i ae Peak) ek eg ae, eee (eee) See, | eee © em 


Québec La Citiere 
LG-2 
Manitoba Jenpeg 
Long Spruce 
Alberta Clover Bar* 


(Edmonton Power) 


British Columbia/ 
Colombie-Britannique 


Keogh 
Seven Mile 


Provincially owned utilities, except 


where indicated. 
Legend 


Hydro 

Steam (Coal) 

Steam (Gas) 

Steam (0i1) 

Nuclear 

Internal Combustion 
Gas Turbine 


Installed capacity by province at December 
31, 1979 and currently proposed capacity 
expansions are listed in Table 3. The 
actual capacity expansion will be greater 
than indicated here as some provinces have 
not yet finalized their plans for the 1980's, 
notably British Columbia, Saskatchewan, 
Quebec and Newfoundland. Historical 
installed capacity is shown graphically in 


Figure 4. See Table Al for numeric detail 
of installed capacity, together with 
historical energy consumption. Technical 
details of installed capacity for 1978 are 


available from Statistics Canada publication 
57-206 (also available in computerized form 
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1979. 
Number 
Plant Type or Units 
/Genre de Nombre de Capacity/ 
centrale groupes Capacité 
(MW) 
SO 1 150 
SC 1 150 
SC/SO 1 200 
Bh ee RAS) Opel EID 8 atten branes 8 Ge Pa 
GT 4 284 
H 4 1 BBe 
H 2 56 
H 4 392 
SG 1 165 
GT 1 59 
H 1 202 
3 100 


Services appartenant a une province, 
sauf indication contraire. 


Légende 


Hydro-électrique 
Vapeur (Charbon) 
Vapeur (Gaz) 
Vapeur (Huile) 
Nucléaire 
Combustion interne 
Turbine a gaz 


Le tableau 3 
production 


indique la capacité | 
: installée par province au 
decembre 1979 et les projets d'expansiol 
La véritable expansion de la capaci 
dépassera les données du _ tableau puisq 
certaines provinces, notamment la Colombi 
Britannique, la Saskatchewan, le Québec — 
Terre-Neuve, n'ont pas encore terminé 

préparation de leurs plans pour l'année 198 


La figure 4 présente, sous forme | 
graphique, l'historique de la capaci 
installée. Voir le tableau A1 pour li 


données numériques sur la capacité install 
et 1'évolution de la consommation d'énergi 
Les détails techniques de la capacité 


Table 3 


Installed and Proposed 
Generating Capacity, 
1979 (MW). 


Tableau 3 Capacité de production 
installée et projetée, 


1979 (MW). 

I 
Conventional % of 
Hydro Nuclear Thermal* Total Total 
| . 
Thermique % du 
| Hydro-électrique Nucléaire classique* Total total 

Newfoundland 6 376 - 749 7 124 9 Terre-Neuve 
Prince Edward Island - - 118 118 He fle-du-Prince-Edouard 
| Nova Scotia 360 - 51/9 1 879 2 Nouvelle-Ecosse 
| New Brunswick 790 - 1 908 2 697 4 Nouveau-Brunswick 
i Québec 16 762 266 1 202 18 230 ay Québec 
i Ontario 7 083 5 600 13 034 25 716 33 Ontario 
| Manitoba 3 635 ~ 499 4 135 5 Manitoba 
| Saskatchewan 567 - 1514 2 081 3 Saskatchewan 
Alberta 718 = 4 647 5 365 af Alberta 
| British Columbia 7 594 - 1 868 9 462 12 Colombie-Britannique 

Yukon 58 - 36 94 baled Yukon 
| Northwest Territories 47 - 123 171 ld TEN. ~0s 
|| 
I 
Canada Total Total au Canada au 
At Dec. 31, 1979### 43 990 5 866 27 216 77 072 100 31 décembre, 1979 # RH 
| Percent of Total Pourcentage de la puissance 
Capacity, End 1979 57 8 35 100 - totale, fin 1979 
1 
Net Additions Additions nettes au cours 
| During 1979### 2 093 o 1 061 3 154 - de 1979### 
Planned Additions Additions projetées au cours 
During 1980 2 926 630 849 3774 = de 1980 
| Planned Additions Additions projetées, 
1981-1991 15 411 10 275 2912 28 598 s 1981-1991 
| 
The data for 1981-91 not necessarily include all 


} 
} additions for this period. 
1 
| 
| 


——-. 


section). 


blication. 


ital production in 


Ports to the WirsrerAs 


Preceded by the letter 
in the Annex at the 


wan 


‘om Energy, Mines and Resources, Electrical 


can be 
back of this 


1979 increased by 5% 


er that of 1978, to 352 304 GWh: 69% from 
dro; 9% from nuclear; and 22% 

mventional thermal. Part of the increase 
| due to a 2.1% growth Canadian 


msumption and the balance from increased 


Detailed historical information 
available in Statistics Canada Publication 57-206. 


Details provided in Table A3. Conventional thermal includes # 
steam, gas turbine, internal combustion. 

Less than 0.5% itt 

Preliminary Data. 


tal consumption for the year was 322 718 
4. The growth in consumption in 1979 was 
snificantly lower than the 5.5% increase 
corded in 1978, (the average annual 
npound growth was 5% between 1973 - 1978 
6.5% between 1960 ~ 1973). The reasons 
this markedly lower level of electricity 
Mand increase are not obvious at present. 
igure 5) The economic growth during 1979, 


Les chiffres pour 1981-91 ne comprennent Pas nécessairement 
toutes les additions de la période. 
historiques disponibles dans la 
Statistique Canada. 


Renseignements 
publication n° 57-206, 


Détails fournis au 
comprend la vapeur, 
Moins de 0,5 % 
Données préliminaires. 


tableau A3. Le thermique classique 
la turbine a gaz, la combustion interne. 


Production installée de 1978 se  trouvent 
dans la publication n° 57-206 de Statistique 
Canada, de méme que sous’ forme d'imprimé 
d'ordinateur réalisé par la Direction de 
l'électricité du ministére de l'Energie, des 
Mines et des Ressources. 


Les tableaux dont les numéros sont précédés 
de la lettre "A" se trouvent A 1 ‘annexe 
Statistique de la présente publication. 

En 1979, la production totale a atteint 
352 304 GWh: 69% A partir de 1'hydro- 
électricité, 9% de l'énergie nucléaire et 
22 4 de la production thermique classique. 
L'augmentation de 5 % par rapport au total 
de 1978 provient en partie de la hausse de 
2,1 % de la consommation canadienne et, pour 
le reste, de l'accroissement des exportations 
aux Etats-Unis. 


La consommation totale de l'année a atteint 


See (16 GWh. La croissance de la 
consommation en 1979 a été de beaucoup 
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Figure 4 Historical Installed Capacity, 
1915-1979. 
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Evolution de la capacité 
installée de 1915 a 1979. 


Figure 4 
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YEARS/ANNEES 


Shows comparative contributions 
to total by hydro, conventional 
thermal and nuclear production. 


as measured by real Gross National Product, 
was about 2.9%, down from the 3.4% in 1978. 
This small decline in economic growth can 
explain only a small portion of the large 
decline in growth of electricity demand. 
More detailed analyses of the composition of 
economic growth in- 1979 and weather impact 
may provide better explanations of the small 
growth of electricity demand. 


Provineial consumption for 1977 to 1979 is 
shown in table A4 under the heading "Total 


12 


Apports comparatifs, productions 
hydro-électrique, thermique 
classique et nucleaire. 


\O 


inférieure au 5,5 % enregistrés en 1978 ¢ 
croissance annuelle moyenne combon ss éta! 
de 5 % entre 1973 et 1978 et de 6,5 % enti 
1960 et 1973). Les raisons qui pourra 
expliquer cette baisse marquée_ de 5 
croissance de la demande en électricité | 


sont pas claires a _ l'heure actuel. 
(fig. 5) « En 1979, la croissan 
économique, mesurée dtaprés le Produ. 


national brut, a été d'environ 2,9 4% sd. 
inférieure aux 3,4 % de 1978. Ce faib: 
déclin de la croissance économique explidq’ 


to Real GNP. 


kWh/$ GNP (1971 constant) 
kWh/S$ P.N.B. (en dollars constants de 1971) 


| 1930 35 40 45 50 


| Statistics Canada Publications 13-531 and 11-505; 
Canadian Energy Prospects, (Royal Commission on 
Canada’s Economic Prospects) 

John Davis, 1957. p.325. 


rovincial Supply". Table 4 contains data 
n regional consumption by market sector. 
he decreasing proportional use in the 
ndustrial sector reflects the declining 
rominence of electrically intensive indus- 
ries (for example, aluminium smelting and 
julp and paper). The corresponding rise in 
mand from the commercial and residential 
ectors mark the recent increase in electric 
pace heating/cooling. 


| Figure 5 Electricity Consumption Relative 


Figure 5 Consommation d‘électricité par 
rapport au P.N.B. réel. 


55 60 65 70 75 1979* 


YEARS /ANNEES 
SOURCE 


Statistique Canada Publications n°. 13-531 et 
11-505, Canadian Energy Prospects, Royal 
Commission on Canada’s Economic Prospects, 
John Davis, 1957, p.325. 


Preliminary * Préliminaire 


Seulement une petite partie de la grande 
diminution qu'a subie la croissance de la 
demande en électricité. Des analyses plus 
détaillées de la composition de la 
croissance économique de 1979 et la question 
du temps ambiant peuvent offrir de 
meilleures explications de la situation. 


Le tableau A4 intitulé "Approvisionnement 
provincial total" indique la consommation 
provinciale de 1977 a 1979. Le tableau 3 
comprend des données’ relatives a la 
consommation régionale par secteur du 
marché. L'utilisation proportionnelle 


décroissante du secteur industriel refléte 
la perte de vitesse des industries a grande 
consommation d'électricité, par exemple la 


Early stages in construction of a 735 kV 
transformer station for the LG-2 site. 


Premiéres étapes de la construction d'une station 
de transformateurs de 735 kV pour LG-2. 
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Table 4 Electricity Consumption by 


Tableau 4 Consommation d’énergie 
électrique, par région 
et secteur. 


Region and Sector. 


PERCENTAGE CONSUMPTION 


TOTAL ENERGY % OF TOTAL Domestic Losses & 
REGION YEAR CONSUMPTION CONSUMPTION & Farm Commercial Industrial Unaccounted 
CONSOMMATION PROCENTUELLE 
% DE LA Secteur 
CONSOMMATION CONSOMMATION résidentiel Secteur Secteur Pertes et 
REGION ANNEE TOTALE D' ENERGIE TOTALE et Agricole commercial industriel Inexpliquée 
(GWh) 
Atlantic Provinces/ 1970 12 948 6 19 18 55 8 
Provinces de 1975 19 037 7 26 21 43 10 
1'Atlantique 1979 23 431 7 25 21 43 11 
1970 69 730 35 18 20 54 8 
Québec 1975 89 932 34 22. 19 48 11 
1979 107 833 33 26 21 42 11 
Ontario 1970 69 488 34 25 25 44 9 
1975 89 198 34 26 31 34 9 
1979 104 311 32 21 31 29 19 
Prairie Provinces/ 1970 23 883 12 26 28 33 13 
Provinces des 1975 34 322 13 27 32 30 11 
Prairies 1979 45 148 14 27 36 25 12 
British Columbia/* 1970 25 761 13 18 14 60 8 
Colombie-Britannique 1975 32 689 12 22 18 51 9 
1979 41 995 13 20 23 46 11 
CANADA 1970 2035337 100 21 22 48 8 
1975 265 955 100 24 25 44 10 
1979 322 ie 100 24 27 36 13 
Statistics Canada Publication 57-202 Source Publication n° 57-202, Statistique Canada. 
British Columbia includes Yukon and Northwest # La Colombie-Britannique comprend le Yukon et les 
Territories. Territoires du Nord-Ouest. 
Installed capacity and production by fonte de l'aluminium et les pates et papiers 
principal fuel type by province in 1979 is La hausse correspondante de la demande de: 
illustrated in Figure 6, while Figure 7 secteurs commercial et résidentiel soulign 
shows regional installed capacity and la hausse récente du chauffage et f& 


production relative to the Canadian total. 
Figure 8 indicates installed capacity and 
production by principal fuel type for 1979. 
The tables in the Annex provide more detailed 
numerical information. For example, tables 
A2 to A6 provide data on: electrical energy 
production; conventional thermal capacity by 
principal fuel type; imports and exports with 
the U.S.3; provincial demand for electricity; 
and proposed generating capacity expansions 
by type. 
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refroidissement des locaux a l1'électricité. 


La figure 6 illustre la capacité installé 
et la production par principal type d 
combustible, par province, tandis que li 
figure 7 montre respectivement la capacit 
installée et la production, par région, éi 


regard de l'ensemble du Canada. La figure | 
illustre la capacité installée et W@W 


production par principal type de combustibl 
pour 1979. Les tableaux a 1'annex 
fournissent chiffres plus détaillés 
Ainsi les tableaux A2 a A6 offrent de: 
données sur: la production  d'énergi 
électrique, la capacité de productio 
thermique classique par principal type di 
combustible, les importations et exportation 
avec les Etats-Unis, la demande provincial 
d'électricité, et les projets d'expansion d 
la capacité par type de production. 


des 


| Figure 6 Canadian Capacity by Fuel Type, 1979.* 


Capacité par type de combustible, 1979 * 


| Canadian Production by Fuel Type, 1979.* 


Production par type de combustible, 1979* 


* Preliminary Data 
“ Données préliminaires 


Figure 7 Regional Capacity of Canadian Total, 1979.* 


Capacité total par région, 1979.* 


Regional Production of Canadian Total, 1979.* 


Production total par région, 1979.* 


* Preliminary Data 


** British Columbia includes Yukon and Northwest Territories 


* Données préliminaires 


** La Colombie-Britannique comprend le Yukon 
et les Territoires du Nord-Quest 


57% 
HYDRO. 
| ELECTRIQUE 


18% COAL : 
CHARBON © 
OIL 
2s PETROLE 
4% FS GaAS/GAz NATUREL 
8% NUCLEAR 
NUCLEAIRE 


OTHER/AUTRES 
CAPACITY/CAPACITE (%) 


69% HYDRO 


HYDRO. 
ELECTRIQUE 


15% COAL 
CHARBON 

4% Fy O'L/PETROLE 

2% it GAS/GAZ NATUREL 
NUCLEAR 

10% NUCLEAIRE 


PRODUCTION (%) 


B.C. ** 
c.-B. 
PRAIRIES 


15% 


ATLANTIC 

18% | PROVINCES DE 
L‘ATLANTIQUE 
QUEBEC 

2an QUEBEC 


33% ONTARIO 


CAPACITY/CAPACITE (%) 


B.C. 
C.-B 


PRAIRIES 


15% 


ATLANTIC 


PROVINCES DE 
_ VATLANTIQUE 


17% 


25%) QUEBEC 
QUEBEC 


ONTARIO 


PRODUCTION (%) 


31% 


15 


Figure 8 


Fuel 


Newfoundland 
Price Edward Island 
Nova Scotia 
New Brunswick 
Quebec 
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Alberta 

British Columbia 
Yukon 


Northwest Territories 


INSTALLED GENERATING CAPACITY 
CAPACITE INSTALLEE DE PRODUCTION 
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Installed Capacity and Electrical 
Energy Production by Principal 


Figure 8 Capacité installé et production 
d‘énergie électrique par type de 


Type, 1979. combustible, 1979. 


PERCENT OF PROVINCIAL TOTAL 
POURCENTAGE DU TOTAL PROVINCIAL 
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FUEL USE 


|Table 5 provides an overview of the type and 
| quantity of fuel use by utilities by province 
}in 1978. Ontario is by far the largest user, 
-accounting for 60% of the total versus 20% 
by Alberta, the next largest user. If only 
fossil fuels are considered, Ontario 
accounts for about 43% of the total and 
|Alberta about 28%. Ontario is the largest 
user of coal accounting for about 40% of the 
‘total. Alberta is the next largest user, 
(about 33% of the total), followed by 
Saskatchewan (19%). 


{| 


Ontario imports in excess of 90% of its coal 
‘requirements from the United States and the 
remainder from Western Canada. Alberta uses 
its own coal, in mine-mouth plants, as does 
‘Saskatchewan, While Manitoba imports coal 
from Alberta and Saskatchewan. Nova Scotia 
‘and New Brunswick use their own coal. 


New Brunswick was the single largest user of 
oil in 1978, accounting for about 39% of the 
total. Some of this oil was used for 
electricity exports, (400 Mw of the Coleson 

Ove plant is committed to exports to the 


+S. until 1986). Nova Scotia accounted for 


i, 


| oe 
ew Brunswick Power's Dalhousie generating 


tation, showing the recently added number 2 
pal/oil fired unit. 


, centrale de Dalhousie de la Commission 
jenergie électrique du Nouveau-Brun swick, 
mtrant augmentation récente du groupe n. 2 


imenté au charbon et au pétrole. 
| 


UTILISATION DU COMBUSTIBLE 


Le tableau 5 donne un apergu général des 
types et quantités de combustibles utilisés 
en 1978 par les services d'électricité, par 
province. L'Ontario est le Plus’ grand 
consommateur de combustibles avec 60 % de la 
consommation totale du Canada, par rapport a 
20 % pour l'Alberta, deuxiéme au classement 
national. Dans le cas des combustibles 
fossiles, un taux d'environ 43% de la 
consommation totale fait de l'Ontario le 
Plus grand utilisateur précédent 1'Alberta 
et ses 28% environ. L'Ontario est aussi le 
Plus grand consommateur de charbon (40 % du 
total environ), suivi de 1'Alberta (environ 
33 % du total) et de la Saskatchewan (19 %). 


L'Ontario importe Plus que 90% de gon 
Charbon des Etats-Unis et le reste de 
l'Ouest du Canada. L' Alberta et la 
Saskatchewan utilisent leur propre charbon 
dans les centrales situées A la mine. Le 
Manitoba l'importe de l'Alberta et de la 
Saskatchewan. La Nouvelle-Ecosse et le 
Nouveau-Brunswick consomment également leur 
propre charbon. 


En 1978, le Nouveau-Brunswick était le plus 
grand consommateur’ de pétrole, puisqu'il 
utilisait environ 39% du_ total. Une 
certaine partie de ce pétrole a servi Aa 
produire de l'électricité destinée A 
l'exportation (la centrale de Coleson Cove 
Stest engagée & exporter 400 MW aux 
Etats-Unis jusqu'en 1986). La Nouvelle- 
Ecosse a utilisé 30 % du total et 1'Ontario 
l'y suivie de loin avec 15 %. Un total de 
79% de toute l'électricité produite au 
Canada a partir du pétrole provient de la 
région de l'Atlantique (tous les approvision- 
nements ont été importés, surtout du 
Venezuela et du Moyen-Orient). Le reste du 
pétrole consommé au Canada provenait de 
sources intérieures. 


Le gaz naturel utilisé provient de sources 
intérieures et a presque entiérement été 
consommé en Ontario et en Alberta (28 % et 
62 % respectivement), sauf le peu employé en 
Saskatchewan et la Colombie-Britannique. 


L'Ontario est la seule province a se servir 
d'uranium pour produire de l'électricité; 
cet uranium provient d'ailleurs de ses 
propres mines. 


L'utilisation du combustible, en ce qui 
concerne la production d'électricité, évolue 
vers le charbon et l'uranium et s'éloigne du 
pétrole et du gaz naturel. L'Ontario a 
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Table 5 Fossil Fuel Use by Utilities, Tableau 5 Consommation de 


1978. combustibles fossiles, 1978. 
Energy beat 
Coal On: Gas Content Total 
Teneur % du 
Charbon Pétrole Gaz énergétique total 
(a) (b) (ce) (d) 
Newfoundland - 252 S 10 apy Terre-Neuve 
Prince Edward Island i 83 a 3 0.4 fle-du-Prince-Edouard 
Nova Scotia 472 965 < 53 Txe Nouvelle-Ecosse 
New Brunswick 151 UA ASy(/ - 56 ao Nouveau-Brunswick 
Quebec = 76 = 3 0.4 Québec 
Ontario 9 097 491 654 315 42.9 Ontario 
Manitoba Ba, 19 = 6 0.8 Manitoba 
Saskatchewan 4 585 6 222 78 10.6 Saskatchewan 
Alberta 7 831 4 ae 205 27.9 Alberta 
British Columbia - 33 16 2 OS Colombie-Britannique 
Yukon & Northwest _ 61 = 2 0.3 Yukon 
Territories et T.N.-O. 
CANADA 22TH 3 249 Ca G 735 100.0 CANADA 
Thousands of metric tons (a) En milliers de tonnes métriques 
Thousands of kilolitres (b) En milliers de kilolitres 
Millions of cubic meters (ec) En millions de métres cubes 
Thousands of terajoules (d) En milliers de térajoules 
National Energy Board Source Office national de 1'énergie 
% of 
Canadian 
Coal Opes Gas Uranium Total Total 
% du total 
Charbon Pétrole Gaz Uranium Total canadien 
Tera joules/téra joules 
Newfoundland - 10 - - 10 WAG, Terre-Neuve 
Prince Edward - 3} - - 5 Ors fle-du- 
Island Prince-Edouard 
Nova Scotia 1s 40 = S 53 5.0 Nouvelle-Ecosse é 
New Brunswick 4 52 - = 56 5.3 Nouveau-Brunswick 
Quebec = 3 = = 3 0.3 Québec 
Ontario 270 20 25 Shi 632 60.2 Ontario ¥ 
Manitoba 6 1 = = 6 0.6 Manitoba 
Saskatchewan 69 = 8 2 78 Ties Saskatchewan 
Alberta 149 - 56 = 205 19.5 Alberta 
British Columbia - 1 1 - 2 Oe2 Colombie-Britannique 
Yukon, NWT - 2 - - 2 On2 Yukon, T.N.-O. 
CANADA 510 134 91 SSH iP Oley 100.0 CANADA 
Less than 1% # Moins de 1 % 
Statistics Canada Source Statistique Canada 


a further 30%, with Ontario a distant third, 
(15%). The Atlantic Region in total 
aes for 79% of the oil used for 
electricity generation (all imported, mainly 
from Venezuela and the Middle East). The 


| remainder of the oil used in Canada was from 
_domestie sources. 


Ontario and Alberta were responsible for 
most of the natural gas used, (28% and 62% 
/respectively), with the remainder used in 
Saskatchewan and B.C. All natural gas is 
from domestic sources. 


Ontario is the only user of uranium to 


generate electricity; the uranium is from 
)Ontario mines. 


l 


|The evolution of fuel use for electricity 
generation tends toward coal and uranium, 
and away from oil and natural gas. 
Ontario's use of natural gas for electricity 
generation was halved in 1978 relative to 
1977 and is expected to decline further so 
ithat only nominal amounts of natural gas 
will be used from the early 1980's onward. 
Alberta, the other major user of natural 
gas, will continue to increase its use in 
the short term, as a result of recent 
additions to gas-fired capacity. This 
evince now discourages the use of gas for 
electricity generation, and no additional 
zas-fired generating units are anticipated. 
Coal, nuclear and hydro will be. used 
increasingly to reduce oil consumption in 
che Atlantic region, the major user of oil. 
Jew coal-fired units came into service in 
Nova Scotia and New Brunswick in 19793 
another coal-fired unit will be installed in 
Jova Scotia in 1980 with two more proposed 
for 1985-86. In New Brunswick a nuclear 
mit is expected to be on line by 1981. The 
najor additional requirements in Newfoundland 
#ill be supplied by new hydro plants. Hence 
.t is anticipated that the percentage of 
electricity generated from oil in the 
itlantic region will drop from the 46.8% of 
potal generation in 1979 to 32.3% by 1985 


\dditional information on fuel use by elec- 
ric utilities can be found in Statistics 
janada publication 57-202, Electric Power 
‘tatistics, Volume 2. 


| centrale nucléaire de Lepreau de la 
»mmission d'énergie électrique du 

puveau- Brunswick est située sur la rive de la 
le de Fundy. La mise en service de cette 
emiére centrale nucléaire dans la région de 
\tlantique est prévue pour 1981. 


diminué de moitié son utilisation de gaz 
naturel pour la production d'électricité en 
1978, par rapport 4 1977, et semble vouloir 
la réduire jusqu'a ce que seulement une 
qQuantité nominale de gaZ naturel soit 
consommée dés le début des années 80. 
L'Alberta, l'autre grand consommateur de gaz 
naturel, continuera d'ten augmenter 
l'utilisation A court terme, par suite des 
ajouts qu'elle a effectués récemment A sa 
capacité de production au 8aZ naturel. 
Cette, province décourage désormais 1l'usage 
de gaz naturel pour la production 
d'électricité, et aucun autre groupe 


électrogéne alimenté au gaZ naturel ntest 
prévu. 


Le charbon, 1'énergie nucléaire et 1'hydro- 
électricité serviront de Plus en plus 4a 
réduire la consommation du pétrole dans la 
région de l'Atlantique, 14 ot se consomme 1a 
Plus de  pétrole. De nouveaux groupes 
alimentés au charbon sont entrés en service 
en 1979 en Nouvelle-feosse et au Nouveau- 
Brunswick; un autre groupe au charbon sera 
installé en Nouvelle-Fcosse en 1980, et deux 
autres sont projetés pour 1985-1986. Au 
Nouveau-Brunswick une installation nucléaire 
devrait @tre reliée au réseau d'ici 1981. 
Les principaux besoins Supplémentaires de 
Terre-Neuve seront assurés par de nouvelles 
centrales hydro-électriques. Voila pourquoi 
l'on s'attend que le pourcentage 
d'électricité produite A partir du pétrole 
dans la région de l'Atlantique diminuera de 
46,8 2 de la production totale de 1979 a 
32,3 %, d'ici 1985 et A 13 4%, d'ici 1990. 


Pour obtenir de plus amples renseignements 


sur les combustibles utilisés par les 
services d'électricité, il. .suffittagede 
consulter la publication n° 57-202 de 
Statistique Canada (Statistiques de 


l'énergie électrique, volume II). 
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DEMAND FORECASTING AND 
ELECTRICITY SUBSTITUTION 


Increased demand for electricity is 
basically a function of growth of: 
population, economic activity, and the price 
of electricity relative to prices of 
competing fuels such as oil and gas. The 
very high correlation between electricity 
demand and economic activity as measured by 
real gross national product (GNP ) is 
illustrated in Figure 5. The annual rate of 
growth in electricity demand was very 
stable, at about 6% to 7%, for the 25 years 
up to 1973, during which period the rate of 
growth of real GNP was about 5%, with 
population growth at about 2%. The rapid 
increase in energy prices, and the 
relatively low level of economic activity in 
Canada, as well as in most other countries, 
has tended to reduce the annual rate of 
increase in energy consumption. Since 1973, 
when there was a quadrupling of world oil 
prices, the annual growth rate of 
electricity demand has fluctuated 
considerably, but the compound annual growth 
rate has been about 4.2% during which period 
the rate of economic growth has been 3.2%, 
(below its potential growth of about 5%). 
Although it is difficult to specify the role 
played by the various factors, the reduced 
rate of electricity demand is undoubtedly 
caused by a combination of: the relatively 
low rate of economic growth; much higher 


electricity prices; and conservation 
measures. 
In view of the unsettled economic 


conditions, both in Canada and elsewhere, 
during this period of rapidly rising energy 
prices plus the uncertainty about’ the 
availability and price of fossil fuels, it 
is very difficult to forecast electricity 
demand with any high degree of confidence. 
However it can be stated with some certainty 
that growth of electricity demand will be 
lower during the period from 1980 to 2000 
than it was during 1960 to 1980 because of 
lower economic growth, lower population 
growth and much higher energy prices. A 
comparison of the annual growth rate of 
population, economic activity and_ total 
energy demand for the 1960-1980 period as 
well as those forecast for 1980-2000 are 
shown in Table 6. 
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PREVISION DE LA DEMANDE ET 
SUBSTITUTION DE L’‘ELECTRICITE 


La hausse de la demande d'électricité est 
essentiellement fonction de la _ croissance 
démographique, de ltactivité économique et 
du prix de l'électricité par rapport a celu: 
des combustibles concurrentiels comme lk 
pétrole et le gaz. La trés étroite corré. 
lation entre la demande d'électricité et 
l'activité économique, telle que mesuré 
d'taprés le produit national brut (P.N.B.. 
réel, est illustrée a la figure 5. Le tau 
annuel de croissance de la demande d'électri-. 
cité a connu une grande stabilité, soit de 
A 7 %, entre 1948 et 1973, période pendant 
laquelle le taux de croissance du P.N.B 
réel s'est maintenu a environ 5 % et celui di 
la population A environ 2 %. La rapid 
augmentation des prix de l'énergie et Il 
niveau relativement faible de 1l'activit 
économique au Canada, de méme que dans 1 
plupart des autres pays, ont contribué | 
réduire le taux annuel de croissance de li 
consommation d'énergie. Depuis 1973, soi’ 
depuis que les prix mondiaux du pétrole on 
quadruplé, le taux annuel de croissance d 
la consommation d'électricité a grandemen' 
fluctué, mais le taux annuel composé 4d 
croissance s'est toutefois maintenu a 4,2— 
et le taux de croissance économique a 3,2 | 
(valeur inférieure au taux prévu de 5 4%) 
Bien qu'il soit difficile de dire exactemen 
quel réle ont joué les différents facteurs é 
cause, il ne fait aucun doute que la baiss 
de la demande d'électricité soit due au tauw 
relativement faible de la croissance écono 
mique, A la forte hausse des prix de 1'élee 
tricité et aux mesures d'économie d'énergie. 


Compte tenu de l'instabilité des condition 
économiques qui régnent au Canada et ailleur 
en cette période de hausse rapide des prix d 
l'énergie, et de l'incertitude qui entoure l 
disponibitié et le prix des combustible 
fossiles, il est trés difficile de prévoi 
avec assurance le cours que prendra l 
demande d'électricité. On peut toutefoi 
stattendre que celle-ci n'augmentera pa 
autant de 1980 A l'an 2000 que de 1960 A 198 
en raison de la baisse de la croissance éco 
nomique et démographique et de la hausse de 
prix de l'énergie. Le tableau 6 présente un 
comparaison des taux annuels de croissance d 
la population, de l'activité économique et d 
la demande totale d'énergie enregistrés pou 
la période allant de 1960 4 1980 et les tau 
prévus pour la période allant de 1980 a4 2000 


| Table 6 Forecasts of Annual Growth 
| Rate of GNP, Population and 
| Primary Energy. 


1960 - 1979 
Real GNP 


Population 


| Primary Energy 


The Canadian utilities are expending 
considerable effort to improve their 
forecasting techniques, in recognition of 
the fact that the future is considerably 
more uncertain than was the past. Since a 
utility forecast of electricity demand is a 
Sasic building block upon which their system 
oan plan is based, it is essential 
chat the utilities have the best possible 
Forecasts by presenting the probable ranges 
of demand. Hence the utility must plan to 
eet the most likely forecast demand, but 
also be flexible enough to advance or delay 
tanh if actual demand is higher or lower 


than that forecasted. Studies indicate that 
it is more costly to have inadequate 
bapacity than to have excess capacity, and 
it is less costly to slow expansion than to 
tecelerate it, so utilities would rather 


“his is especially true now, when 
hlectricity may be called upon to substitute 
jor oil, for which the supply is uncertain. 


latest forecasts of load 
rowth (upon which their system expansion 
980-2000 is based) are detailed in this 


Energy, Mines and _ Resources, Energy Demand 
Forecasting Model. 


Tableau 6 Prévisions annuelle du taux 
de croissance du P.N.B., de 


la population et de energie 
primaire. 


1980 - 2000 


P.N.B. réel 
Population 


Energie primaire 


Source Energie, Mines et Ressources modéle 


prévisionel de la demande d'énergie 


Au Canada, les services 
consacrent beaucoup 
1'amélioration de leurs techniques de 
prévision, reconnaissant le fait que 
l'avenir est de beaucoup plus incertain que 
ne. l*était le passé. |Ihs requiérent, en 
effet, des prévisions aussi justes que 
possible de la demande probable d'électricité 
sur lesquelles fonder l'expansion de leurs 
réseaux. Il faut que leur expansion soit 
planifiée en fonction des prévisions les 
plus probables de la demande, tout en leur 
permettant de ester assez souples pour 
accélérer ou ralentir leurs projets si la 
demande réelle se révéle supérieure ou 
inférieure aux prévisions. Comme, d'aprés 
certaines études, il est plus cofteux 
d'avoir une insuffisance de capacité plutdét 
qu'un surplus, et moins cofiteux de ralentir 
l'expansion que de l'accélérer, les services 
d'électricité doivent viser un léger surplus 
de capacité. Cette situation est d'autant 
Plus actuelle que l'électricité peut étre 
appelée A remplacer le pétrole dont les 
approvisionnements se font de plus en plus 
incertains. 


d'électricité 
d'efforts a 


La figure 9 compare les derniéres prévisions 
les plus probables de la demande canadienne 
d'électricité, ainsi que  préparées par 
1l'Office national de 1'énergie et 
Statistique Canada, selon les données 
fournies par les’ services d'électricité. 
Elles ne représentent pas les sommets et les 
creux a prévoir, mais illustrent plutét les 
grandes différences qui existent entre 
elles. Le présent chapitre traite en détail 
des plus récentes prévisions faites par les 
services d'électricité (sur lesquelles 
l'expansion de leurs réseaux est fondée, 
pour la période allant de 1980 A 2000). 
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Figure 9 Electrical Energy Forecast. 
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Figure 9 Prévisions relatives a 


I'énergie électrique. 
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SOURCE Office national de |’énergie 


Terre-Neuve 
Ile-duPrince-Edouard 
Nouvelle-Ecosse 
Nouveau-Brunswick 
Québec 

Ontario 

Manitoba 
Saskatchewan 

Alberta 
Colombie-Britannique 


Services d'électricité 


Table 7 Forecasts of Generating 


Capacity and Production for 
Utilities Only. 


Tableau 7 Prévisions relatives a la 


capacité et a la production 
des services publics 
seulement. 


Installed Capacity 


Puissance installée 
ee 
(MW) 
Conventional Thermal Nuclear Hydro 


Thermique Classique Nucléaire Hydro-électrique Total 


1980 25 476 5 064 39 454 69 994 
1985 29 260 10 098 50 647 90 005 
1990 Sno O52 15 103 61 912 114 067 
1995 43 016 17 855 76 453 137 324 
2000 52 274 24 704 89 111 166 089 
Production 
(TWh ) 
Conventional Thermal Nuclear Hydro 


Thermique Classique Nucléaire Hydro-électrique Total 


1980 74.9 34.0 198.6 307.5 
1985 86.6 67.0 204 ai 417.2 
1990 99.9 Oe9 317.8 51150 
1995 MB.5 122.4 400.2 641.1 
2000 149.7 169.2 469.4 788 4 
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SUBSTITUTION 


Electricity has comprised an increasingly 
large percentage of total Canadian energy 
supply for many years and this percentage is 
expected to increase in the future. The 34% 
which electricity comprises of primary 
energy supply in 1979 is expected to 
increase to about 45% in 1990 and 50% in 
2000, mainly at the expense of oil. 


The major problem in Canadian energy supply, 
at this time, is the availability of oil; 
there are adequate quantities of natural gas 
and electricity available into the 
foreseeable future. Hence the federal 
government policy is to use natural gas and 
electricity to displace oil to the extent 
feasible. Electricity can most readily be 
used to displace oil for space heating. It 
is expected that there will be some 
conversion from oil to electricity for this 
use; it is anticipated that in the future 
electricity will capture a larger percentage 
of the space heating market. This aes 
especially true since the price On 
electricity is expected to increase much 
less rapidly than’ the price of either 
natural gas or oil. The second half of the 
1970's saw a very rapid increase in the 
price of electricity, and it is expected 
that the price increases during the 1980's 
will be substantially slower, probably about 
the rate of inflation, resulting in no 
increase in the inflation free cost of 
electricity. 


The extent to which electricity will be used 
for space heating is one of the major 
uncertainties with respect to its future 
demand. It is not expected that major new 
uses of electricity, hOG example in 
transportation, for electric ears and 
railways, will be significant until at least 
the 1990's. 


EXPORTS AND IMPORTS 


Canada's net exports of electricity to the 
United States increased by about 52% during 
1979 over 1978, to a total of 29 586 GwWh, 
resulting from exports of 31 378 GWh and 
imports of 1 792 GWh. The net exports 
represent 9% of net Canadian electricity 
generation, (6% in 1978). 
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SUBSTITUTION 


Depuis de nombreuses années, 1'électricit 
représente un _ pourcentage croissant de 


approvisionnements totaux d'énergie a 
Canada, pourcentage qui devrait continuer d 
ecroitre dans l'avenir. Les; (Su 2 am 


représente l'électricité au chapitre de 
approvisionnements d'énergie primaire eé 
1979 devraient passer Aa environ 45 % en 199 
et & 50 % en l'an 2000, surtout aux dépend 
du pétrole. 


Le plus grand probleme auquel se _ heurt 
actuellement le Canada sur le plan des appro 
visionnements d'énergie est la disponibilit 
du pétrole. Aussi, comme il y a du ga 
naturel et de l'électricité en quantité 
suffisantes pour de nombreuses années encore 
le gouvernement fédéral compte les substitue 
au pétrole dans toute la mesure du possible. 
L'électricité peut trés facilement remplace 
le pétrole pour le chauffage des locaux 
secteur ot l'on ne peut stattendre qu'a un 


conversion limitée quoique tou jour 
croissante, dans l'avenir. Ceci es 
d'autant plus vrai que le prix d 
l'électricité devrait augmenter moin 


rapidement que celui du gaz naturel ou d 
pétrole. Méme si le prix de 1'électricité 
connu une hausse tres rapide pendant 1 
deuxiéme moitié des années 70, il ne devrai 
pas augmenter aussi rapidement au cours de 
années 80; il se situera probablement au 
alentours du taux d'inflation, et, de @ 
fait, il n'en résultera aucune hausse d 
cout de l1'électricité, exclusion faite d 
Linilation’. 


La mesure dans laquelle l'électricité servir 
au chauffage des locaux est l'une de 
principales causes d'incertitude quant as 
demande future. On ne prévoit pas 1 
découverte d'importants usages nouveaux 4 
1'électricité avant au moins les années 90 
par exemple dans le secteur. des transports 
soit les voitures ou les voies ferréé 
électriques. 


EXPORTATIONS ET IMPORTATIONS 


En 1979, les exportations nette 
d'électricité aux Etats-Unis ont augment 
dtenviron 52 % par rapport a 1978, pou 
atteindre un total de 29 586 GWh, soi 
31 378 GWh en exportations et 1 792 GWh &€ 
importations. Les exportations nette 
représentent 9 % de la production nett 
d'électricité au Canada (6 % en 1978). 


Yew Brunswick, Quebec, Ontario and Manitoba 
111 experienced increased Exports) tor the 
JS. during the year relative to 1978, while 
3.C. had a slight decline. The major 
NMereased exports were from Quebec, where 
he amount exported was about five and a 
alf times that of the previous years and 
mer 13 times that of 1977. Most of 
luebec's increased exports to the U.S. were 
S a result of increased interconnection 
apacity, and resulted in decreased exports 
O neighboring provinces. 


lectricity trade with the U.S. over the 
ast five years, exports by source of 
eneration, and the associated revenue and 
osts are shown in Table 8. 


oth the amount of energy exported to the 
*S. and the revenue received have increased 
ubstantially over this period. The major 
easons for increased exports are: periods 
f inadequate supply in the U.S., and 
isplacement in the U.S. of high cost 
lectricity generated from fossil fuels by 
mports of relatively low cost hydro and 
clear generated electricity. Canadian 
xports of electricity have been generated 
redominantly from hydro and coal, with some 
"om oil and nuclear. 


were are about 30 Canada-U.S. interconnec- 
ons of 69 kV or over, with a power 
‘ansfer capability of about 9 000 Mw. 
iproved interconnection in 1979 consisted 
_ upgrading of a line between New Brunswick 
id Maine of 138 kV from 69 kV. (Table 9). 


Manitoba Hydro contractors lift into place a 
transmission tower for the 500 kV Winnipeg - 
Minneapolis transmission line. 


Des employés de la Manitoba Hydro dressent un 
pylone de la ligne de transport de 500 kV de 
Winnipeg @ Minneapolis. 


Pendant l'année, le Nouveau-Brunswick, le 
Québec, l'Ontario et le Manitoba ont tous 
connu une hausse de leurs exportations aux 
Etats-Unis par rapport A 1978, tandis que la 
Colombie-Britannique a subi. une légére 
baisse. La plus grande hausse a été 
enregistrée au Québec, ot les exportations 
ont été d'environ cing fois et demie 
supérieures A celles des années précédentes 
et plus de treize fois supérieures A celles 
de 1977. Cette hausse, due surtout Aa 
l'accroissement de la capacité d'intercon- 
nexion du Québec avec les Etats-Unis, a 
entrainé une baisse des exportations aux 
provinces voisines. 


Le tableau 8 montre les échanges d'énergie 
électrique avec les Etats-Unis au cours des 
cinq derniéres années, les exportations et 
leur source de production, ainsi que les 
revenus et les coats associés. 


La quantité d'énergie exportée aux 
Etats-Unis et les revenus réalisés ont 
considérablement augmenté pendant cette 
période. Il y a deux grandes raisons A 
cela: les périodes de pénurie aux 
Etats-Unis et le remplacement aux Etats-Unis 
de l'électricité A cotit élevé produite Aa 
partir de combustibles fossibles par 
l'importation d'électricité relativement bon 
marché de source hydraulique ou nucléaire. 
L'électricité qu'exporte le Canada est 
produite surtout aA partir des ressources 
hydrauliques et charbonniéres, et dans une 
moindre mesure, nucléaires et pétroliféres. 


Il y a environ 30 interconnexions canad- 
américaines de 69 kV ou plus, d'une capacité 
de transfert d'environ 9 000 MW. En 1979, 
la capacité d'une interconnexion, soit entre 
le Nouveau-Brunswick et le Maine, a été 
portée a 69 kV a 138 kV. (Tableau 9) 
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Table 8 


1975 
GWh 

Exports (@) 7 050 

Imports ‘@) 349 

Net Exports 6 701 
Generation Source 
For Exports: (b) 

Hydro 3) 032 

Imported Coal 2 256 

Imported Oil 4ygy 

Canadian Fossil Fuels 353 

Nuclear - 

Other (c) 917 

Total 7 050 
Revenue/Costs $M 

Exports 104.89 

Imports 2.87 

Net Revenue 102.02 


Excludes no-va lue exchanges. 


Estimated from data for major 
utilities. 


Includes purchases for export 


where the generation source is 
unknown. 


Table 9 Major (100 MW Capac 
Over) Interconnections 


international Electricity Trade. 


1976 1977 1978 1979 
10 053 +918 509 20 542 30 491 
471 1 060 185 24 
9 582 17 449 20 357 30 467 
3 016 5 738 6 984 14 941 
4 323 8 514 10 476 11 587 
1 206 2 961 2 260 3 354 
302 555 411 128 
- - - 177 
1 206 740 441 305 
10 053 +418 509 20 542 30 491 
Ssh. pelo set 478.55 738.51 
6.56 he 13 1.76 0.70 
167.21 406.14 476.79 737.81 


(a) A l'texclusion des échanges sans 
valeur. 

Selon les données fournies par 
les principaux services d'élec- 
tricité. 

Comprend les achats pour expor- 
tation dont la source de pro- 
duction est inconnue. 


(b) 


(c) 


ity or 
Between 


Canada and the United States. 


Tableu 8 Commerce international 


d‘électricité. 


GWh 


Exportations (a) 
Importations a) 
Exportations nettes 


Source de proavenyes 
des exportations d) 


Hydroélectrique 

Charbon importé 

Pétrole importé 

Combustibles fossiles canadiens 
Nucléaire 

Autre 


Total 


Revenus/cout (en millions de dollars) 


Exportations 
Importations 
Revenus nets 


Tableau 9 Grandes interconnexions 
(capacité de 100 MW ou 
plus) entre le Canada et les 


Etats-Unis. 


transfert 


Power Transfer 
Capability/ 
Capacité de transfert 
d'énergie 
(MW) 


Interconnexions déja en place; la capacité 


simultané peut étre de 


State/ Voltage/ 
Province* Btat Tension 
(kV) 
New Brunswick/ 
Nouveau-Brunswick = ss Maine. jae. = 345 
Québec Newnvore ee eee 765. 
New York 20x 120 
ain es ~ Vermont 120 
Ontario " New York 230 
230 
2x2 30 
Michigan 230 
230 
345 
y oh bynes try fred sateen EO mE coe ol 
Manitoba North Dakota 230 
Minnesota 230 
British Columbia/ Washington 230 
Colombie-Britannique 230 
2 x 500 
Installed interconnections; simultaneous # 
transfer capability can be considerably de 
less. 
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beaucoup inférieure. 


Planned or proposed additional or upgraded Le tableau 
interconnections between Canada and the U.S. 
are indicated in Table 10. 


10 présente les interconnexi ons 

Supplementaires ot améliorées que 1'on 
: s re . : 2 

projecte ou prevoit en direction des 


Etats-Unis. 
A major study of Canada/U.S. electricity 
exchanges was completed in 1979. Some of Une étude approfondie des échanges 
the main recommendations are outlined in the d'électricité entre le Canada et les 
| "Highlights" section of this issue. Etats-Unis a été réalisée en 1979. Les 
princi pales recommandations sont données au 
: chapitre des "Faits Saillants" de la 


présente publication. 


Table 10 Planned Interconnections Tableau 10 Interconnexions projetées 
to USA. vers les Etats-Unis. 

Estimated 
Power Transfer 
| Province State/Etat Planned for Voltage Capability 
(kV) (Mw) 
Manitoba (a) Minnesota 1980 500 1 000 
 Ontario(>) New York 1981 345 1 150 
_ Saskatchewan‘@) — North Dakota 1981 230 200 

Ontario#(b) New York 1983 345 1 150 

Manitoba (c¢) Nebraska/ 1985 +450 DC/ 1 000 

Dakotas 500 AC 1 500 


Simultaneous transfer capability is approximately * La capacité de transfert simultané est 
1 800 Mw. d'environ 1 800 Mw. 


Under construction (a) En construction. 
Proposed (b)  Prévue. 
| Under serious review (c) Construction sérieusement envisagée. 


Applications for the proposed Alberta 


Les demandes concernant les interconnexions 
interconnections are before the Alberta 


prévues en Alberta ont été déposées auprés 


Energy Resources Conservation Board. de 1l'Alberta Energy Resources Conservation 
Decisions on these applications are expected Board: les décisions seront vraisembla- 
during 1980. These interconnections are blement prises en 1980. Ces interconnexions 
very significant: the B.C. - Alberta tie sont d'une importance capitale; le 
Would strongly tie these two provinces, raccordement Colombie-Britannique/Alberta 
While the Alberta - Saskatchewan intertie relierait étroitement ces deux provinces, 
would close the lone remaining gap to tandis que celui entre l1'Alberta et 1a 
inking all provinces, leaving the ties Saskatchewan permettrait de combler le seul 
‘sake Eastern and Western Ontario and vide du réseau interprovincial. Cette 
between Ontario and Quebec as the weakest réalisation ferait des raccordements entre 
links in a cross-country grid. However such l'est et l'ouest de l'Ontario et entre 
a grid would not include the island of l'Ontario et le Québec les maillons les plus 
Newfoundland. Newfoundland's tie to the faibles de ce réseau trans-canadien. Le 
rid could be accomplished by the mid to réseau ne comprend toutefois pas l'fle de 
ate 1980's, with development of additional Terre-Neuve; le raccordement avec cette 
sabrador hydro, from which power would be province pourrait se faire vers le milieu 
sransmitted to the island and the sites tied des années 80, grace a l'énergie 
in to the Churchill Falls ‘plant. Feasi- hydro-électrique additionnelle produite au 
dility studies for this project are expected Labrador et distribuée dans l'fle et aux 
“0 be completed by mid-1980 and a decision emplacements raccordés a la_ centrale de 
on development taken by the end of 1980. Churchill Falls. Les études de faisabilité 


concernant ce projet seront  vraisembla- 
blement terminées vers le milieu de 1980, et 
les décisions quant 4 1l'exploitation prises 
vers la fin de cette méme année. 
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The Alberta - Saskatchewan tie would also be 
the strongest tie between Eastern and Western 
electricity supply systems in North America. 
The only U.S. tie, of 100 MW capacity, is in 
Nebraska. 


In addition to these interconnections, talks 
are being held concerning strengthening the 
N.B. = Quebec tie, and of an HVDC Oline 
connecting Alberta to Manitoba to allow 
Alberta and perhaps Saskatchewan to use the 
large undeveloped hydro resources in 
Manitoba. Such a tie could be economically 
attractive, since load growth in Alberta WSi, 
and is forecast to remain, very strong 
(6.5%/year) while Manitoba is experiencing, 
and is expected to experience, relatively 
weak demand (4.1%/year). 


Figure 10 illustrates the interprovincial 
and the Canada-United States electrical 
energy flows for 1979 while Table AY 
provides more detailed information. 
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The Salisbury Terminal is part of a strengthened 
345 kV interconnection extending from Salisbury, 
New Brunswick to Onslow, Nova Scotia. The 
microwave tower shown provides part of the 
control and communications facilities for the 
terminal. 


Le terminal de Salisbury fait partie d'une 
interconnexion renforcée de 345 kV qui va de 
Salisbury (N.B.) a Onslow (N.E.). La tour a 
micro-ondes fournit une partie des installations de 
controle et de communications du terminal. 


De plus, le raccordement Alberta/Saskatchewan 
serait, en Amérique du Nord, celui qui 
acheminerait le plus d'électricité entre les 
réseaux d'tapprovisonnement de l'Est et de 
l'Ouest. En effet, le seul raccordement aux 
Etats-Unis d'une capacité de 100 MW se 
trouve dans le Nebraska. 


En plus de ces interconnexions, on procéde 2 
l'heure actuelle a des entretiens en vue dé 
consolider le raccordement Nouveau- 
Brunswick/Québec. Les discussions portent 
également sur la possibilité d'installer une 
ligne de transport en C.C.H.T. entre 
l'Alberta et le Manitoba, permettant ainsi 2 
l'Alberta, et peut-étre méme a & 
Saskatchewan, d'utiliser le potentiel 
hydro-électrique considérable et encore 
inexploité du Manitoba. Un tel raccordement 
serait trés rentable, puisque  1'accrois- 
sement de la charge en Alberta est et 
demeurera vraisemblablement trés élevé (6 / 
par année) et que la demande au Manitoba est 
et demeurera problablement plutdt faible 
(3,5 % par année). 


La figure 10 illustre les quantités 
d'électricité importées et exportées entre 
les provinces et entre le Canada et les 
Etats-Unis en 1979 et le tableau A4 fournit 
de plus amples détails. 


Technicians complete the installation of 
stator connections for New Brunswick Power's 
110 MV unit at the Mactaquac hydroelectric 
station. 


Des techniciens terminent l'installation de 
raccords de stator @ l'unité de 110 MV de la 
Commission d'énergie électrique du Noveau- 
Brunswick a la centrale hydro-électrique de 
Mac taquac. 


information 


Figure 10 


Electrical Energy, Net 
Transfers and Exports, 1979. 
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on the major existing interpro- 


rincial interconnections is provided in Table 
Bic 
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Figure 10 Transferts et exportations nets 
d’énergie électrique en 1979. 
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TRANSFERTS INTERPROVINCIAUX 


Le tableau 11 donne des renseignements sur 
les principales interconnexions existant 
entre les provinces. 
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Table 11 Existing Provincial Tableau 11 Principales interconnexions 


Interconnections. entre les provinces. 
eect me TN he 
Connection/Connexion Capacity/Capacité Capacity /Capacité 
Installed/ Firm/ 
Tnstallée Garantie 
(kV) (MW) 
British Columbia/ 1x 138 110 80 
Colombie-Britannique--Alberta 
Saskat chewan-Manitoba 3 x 230 400 400 
Manitoba-Ontario 2 x 230 260 260 
(peeeaGls 
Québec-Ontario 4 x 230 1 300 1 300 
2x 138 
Québec-Newfoundland/ Boe (542 3 eS 4 300 
Terre-Neuve 
New Brunswick/ Tixucee sd 350 460 
Nouveau-Brunswick--Québec (HVDC) 
New Brunswick-Nova Scotia 2x 138 600 600 
Nouveau-Brunswick--Nouvelle-fcosse 1 x 345 
New Brunswick-Prince Edward Tsland 2x 138 200 100 


Nouveau-Brunswick--Ile-du-Prince-fdouard 


nn ee EEE yUet EE yEE ESS a SSS SSE 


Proposed additional interconnections are shown Les interconnexions supplémentaires prévues 
in Table 12. sont mentionnées au tableau 12. 
Tableau 12 Proposed Provincial Tableau 12 Interconnexions projetées 
Interconnections entre les provinces. 
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ee ee ee 


Capacity/Capacité 


Connections/ Year/ Installed/ Firm/ 
Connexions Année Installée Garantie 
(kV) (MW) 
British Columbia/ 1 x 500 (AC) 1982 800 rm 
Colombie-Britannique--Alberta (a) (CA) 
Alberta-Saskat chewan (b) 240 
DC Link 1982 100 100 


Under construction (a) En construction. 
Proposed (b) Prévue. 


INDUSTRY STRUCTURE 


Electrical energy in Canada is supplied by 
private and public utilities and by 
industrial establishments with generation 
| facilities. Most industrial establishments 
_ generate energy only for their own use, but 
/some sell energy to municipal distribution 
| systems or utilities. 


! Industrial establishments Which generate 
| electricity do not usually supply their 
| total electrical energy requirements: for 
|example, in 1978 they generated about 80% of 
their electricity requirements. About 54% 
'of these plants were in the forest products 
|industry, 15% in Mining, 11% in metal 
Processing, 3% in chemicals and 17% in other 
industries. About 80% of industrial 
‘establishments with Beneration facilities 
are found in Quebec, Ontario and British 
‘Columbia, reflecting the concentration of 
‘forest product companies, mining companies 
‘and aluminum Smelting companies in these 
‘provinces. Nearly 90% of the electricity 
generated by industrial establishments is 
from hydro-electric sources. 

Over time the amount of energy generated by 
eae has been an increasing percentage 
of the total electrical energy generated in 
a? as shown in Table 13. For more 
detailed information on the amounts of 
electricity generated by utilities and 
industrial establishments by province see 
Table A2. 


Table 13 Percentage Production by 
| Utilities and Industrial 
| Establishments, 1977-1979. 


Publication 57-202. 


STRUCTURE DE L'INDUSTRIE 


L'électricité Provient des services des 
secteurs privé et Public, ainsi que d'éta- 
blissements industriels dotés d'installations 
de production. La production de la plupart 
de ces établissements ne sert qu'a répondre 
A leurs propres besoins, mais certains en 
vendent Aa des services Publics ou A des 
réseaux municipaux de distribution. 


Les établissements industriels consomment 
habituellement plus d'énergie qu'tils nten 
produisent. En 1978, leur production 
d'électricité, dont prés de 90 % proviennent 
de sources hydro-électriques, n'a répondu 
qu'a environ 80 % de leurs besoins. Parmi 
les centrales électriques leur appartenant, 
54% opérent dans le secteur des produits 
forestiers, 15 % dans l'exploitation 
miniére, 11 % dans le traitement des métaux, 
3 % dans les produits chimiques et 17 % dans 
les autres industries. Le fait qu'environ 
80 % des établissements industriels 
Producteurs d'électricité sont installés au 
Québec, en Ontario et en Colombie- 
Britannique refléte la forte concentratio 

de sociétés forestiéres, de sociétés 
miniéres et d'alumineries dans ces provinces. 


Au cours des années, la quantité d'énergie 
Produite par les services d'électricité a 
représenté un Pourcentage de plus en plus 
élevé de la production Blobale du Canada, 
comme l'indique le tableau 13. Pour de plus 
amples renseignements sur. les quantités 


Tableau 13 Pourcentage de production 
des services publics et des 
établissements industriels, 
1977-1979. 


Industrial 


Year Utilities Establishments 
————-. eee C“‘éwESSUbLishments 


Année Etablissements 
Services publics industriels 

ee EV LCES Ul 

1977 88.4 1.6 

1978 88.6 Tih 

1979 90.2 9.8 

a a eats ene a Ae aa eR ae Sn A 
Statistics Canada Source Publication n° 57-202, 


Statistique Canada. 
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The trend in Canada is toward greater public 
ownership of electric utilities. Over the 
years, provincial governments have taken 
over investor-owned electric utilities, 
based on provincial expectations that 
publicly-owned utilities are able to provide 
electricity more cheaply, due _ to such 
factors as: lower financing cost (a result 
of the stronger provincial credit ratings) 
and the consolidation of the provincial 
electricity supply industry resulting in 
more efficient supply. In addition, many 
provinces use electricity supply and pricing 
as instruments of socio-economic development 
policy. Hence, the provinces may wish to 
have more direct control over electrical 
policy than would be possible if the 
utilities were investor-owned. 


The major electric utilities in each 
province in Canada, in terms of generating 
capacity and assets, are provincially-owned 
except in Prince Edward Island and Alberta. 
One investor-owned Live Ve supplies 
electricity in Prince Edward Island. In 
Alberta, two major investor-owned utilities 
supply about 80% of electricity with the 
municipally-owned ones supplying most of the 
remainder. A central planning body 
(Electric Utility Planning Council) 
consisting of representatives of the 
utilities is responsible for coordinating 
generation and transmission facilities for 
all utilities in Alberta. One investor- 
owned utility in Newfoundland distributes 
90% of the electricity used in_ that 
province, about 15% of which it generates 
and the remainder it purchases, mainly from 
the provincially-owned utility. 


Most of the electricity in all provinces is 
distributed to users by the utility 
companies. The exception is Ontario where a 
very large proportion is purchased from 
Ontario Hydro and distributed by some 330 
municipal utilities. Investor-owned util- 
ities supply a small amount of electricity 
in this province, some of which they 
generate and some of which they purchase 
from Ontario Hydro. The names of the 
electric utilities in each province can be 
found in the Statistics Canada publication 
57-204, Electric Power Statistics Vol. I. 
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d'énergie électrique produites par les 
services publics et les établissements 
industriels, par province, voir le tableau 
A2. 


La récente tendance 4 la nationalisation au 
Canada a mené les gouvernements provinciaux 
A étatiser les services d'électricité surtout 
en raison du fait qu'ils considéraient que 
leur coGt moindre de financement, dai a leur 
meilleure cote de erédit, et un 
approvisionnement plus efficace, grace a 
l'tunification de l'industrie électrique 
provinciale, les mettaient seuls en mesure 
de fournir 1'électricité plus 
économiquement. En outre, nombre de 
provinces se servent de 1l'approvisionnement 
et de 1'établissement du prix de 
1'électricité comme instruments de 
développement socio-économique. De la & 
désir des provinces d'exercer un contrdéle 
plus direct sur la politique de 1'électricité 
qu'il ne leur serait possible si les services 
d'électricité appartenaient a des entreprises 
d'tinvestissements privés. 

Les principaux services d'électricité dé 
chaque province du Canada, au point de vue 
de l'actif et de la capacité de production, 
appartiennent aux gouvernements provinciau) 
respectifs, sauf ceux de 1'Alberta et de 
1'fle-du-Prince-Edouard ou une_ entreprisée 
d'investissements privée produit toute 
l'électricité. En Alberta, par contre, deu) 
grandes sociétés privées fournissent enviror 
80 % des approvisionnements électriques, 
tandis que des services municipaux comblen! 
le reste de la demande. Un organism 
central de planification (Electric Utilit; 
Planning Council) composé de représentant: 
de différents services y est responsable di 
la coordination des installations d 
production et de transport. A Terre-Neuve 
une société privée distribue 90% 4d 
1'électricité; elle en produit environ 15. 
et achéte tout le reste du service étatisé. 


Dans toutes les provinces, les société 
propriétaires de services publics se chargen 
de distribuer la plus’ grande partie d 
l'électricité aux consommateurs. L'Ontari 
fait exception, car presque toute 1 
distribution y est assurée par les 33 
services municipaux dont les approvisionne 
ments proviennent d'achats auprés d 
l'Hydro-Ontario. Les services appartenant 

des entreprises d'investissements privée 
fournissent également une certaine quantit 
de ces approvisionnements grace, en partie 
A leur propre production et, en partie, 

leurs achats de 1'Hydro-Ontario. L 
publication n° 57-204 de Statistique Canac 
intitulée "Statistique de 1'énergi 
électrique", volume I, contient les noms de 
services d'électricité de chaque province. 


CAPITAL INVESTMENT 


Utility investment for new facilities was 

estimated at $6.6 billion in 1979, an 

increase of 8% over 1978, Approximately 60% 

was for generation, 21% for transmission, 9% 

for distribution and the remainder for other 
items. 


The amount of electric utility investment 
relative to energy supply capital investment, 
total capital investment in the economy, and 
to Canada's gross national product (GNP) are 
shown in Table 14 for five year periods from 
1966-1975 for 1978 and for 1979. This data 
illustrates the very capital intensive 
nature of electricity Supply, 


Table 14 Electric Utility Capital 


Investment. 
1966-70 1971-75 


Investment in 
Electric Power 
($ billions) 


6.8 12.9 


ment in: 
Total Energy 55 56 
Total Economy 8 9 


As % of GNP 1.9 2.0 


6.1 


As % of invest- En % de l'investissement 


INVESTISSEMENTS 


En 1979, les services d'électricité ont 
investi environ 6,6 Milliards de dollars 
dans de nouvelles installations, soit une 


hausse de 8 @% par rapport A 1978. La 
Production d'électricité compte pour environ 
60 % de ce montant, le transport environ 
21% et la distribution environ 9 4%, le 
reste étant affecté A des postes divers. 


Le tableau 14 compare les sommes investies 
Par les services d'électricité A celles 
investies dans les approvisionnements 


d'énergie et l'économie, et au P.NJB..Y de 
1966 4 1970, de 1971 a 1975, en 1978 et en 
1979. Ce tableau montre jusqu'a quel point 
les approvisionnements d'électricité sont 
l'objet d'investissements élevés. 


Tableau 14 Dépenses d‘investissement 
des services d‘électricité. 


Investissement en: 
énergie électrique 


6.6 ($ milliards) 


par rapport a: 


55 L'énergie totale 
12 Le secteur économique 
total 


rg a Lo ane OR 


206 


En % du P.N.B. 


ae ie cece ieee naes 


Energy, Mines and Resources data and 
Statistics Canada Publications 61-205 
and 11-003E. 


he original costs of utility fixed assets in 
ervice broken down by generation, transmis- 
ion and distribution, are shown in Table 15 
1979 capital expenditures are shown by 
rovince in Table 16). For the Canada total, 
1€ costs remain evenly divided between 
sneration and the sub-total of transmission, 
istribution and other, ("Other" includes 
Ich things as office and Storage buildings). 
wever, this investment pattern can vary 


Source 


Données du ministére de l'Energie, des 
Mines et des Ressources et publications 
n° 61-205 et 11-003E Statistiques Canada. 


Le tableau 15 donne, pour la période allant 
de 1970 A 1978, les cotits initiaux des 
immobilisations en exploitation des services 
d'électricité, répartis en fonction de la 
production, du transport et de la 
distribution. Pour l'ensemble du Canada, 
ces colts sont répartis assez également 
entre, d'une part, la production et, d'tautre 
part, le transport, la distribution et les 
"autres" notamment les bureaux, les 
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considerably from one region to another 
depending on the type of generation mix 
employed. For example, the percentage of 


investment in transmission will tend to be 
greater in those provinces with predominantly 
hydro generation; conversely, it will tend 
to be less in regions which rely mainly on 
thermal generation. This is due to the fact 
that hydro gererating plants are often in 
rather remote areas, while thermal generating 
plants are usually near population centres 
where the demand for electricity is most 
concentrated. 


Table 15 Original Cost of Utility 
Fixed Assets in Service. 


1970 1975 
$000 & $000 & 

Generation 6 883 48 10 549 48 14 
Transmission 3 087 22 4 802 22 5 
Distribution 3 228 23 5 007 23 6 
Other 1 043 ay, Dae aq 1 

TOTAL 14 241 100 22 070 100 28 
Statistics Canada Publication 57-202. Source 


Estimated capital expenditures for electrical 
system expansion for the period 1980-90 as 
prepared by a Canadian investment firm is 
$175 billion (current dollars), approximately 
54% of its estimate of total energy capital 
expenditures during this period. This study 
further estimates that about 65% - 70% ($114 
- $122 billion) of the utilities' electrical 
system capital expenditures will come from 
external sources. The Electrical section of 


Energy, Mines and Resources estimates of 
U tansy capital expenditure, based on 
utility expectations, is $140 billion for 
this period, of which about 70% or $94 
billion is expected from external sources. 

A Canadian bank recently estimated that 


utility capital expenditures would be about 
$230 billion in this period, 70% from 
external sources. Thus there is a range of 
$140 to $230 billion, for estimated capital 
expenditures for electricity system expan- 
sion, with $185 billion as the mid-point. 
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entrepéts, etc. Cette répartition des 
investissements peut toutefois varier 
considérablement d'une région a une autre 
selon les modes de production utilisés. Par 
exemple, le pourcentage d'investissement 
dans le transport aura tendance A étre élevé 
dans les provinces ou 1l'hydro-électricité 
est prépondérante, mais plus faible dans les 
régions ou il'énergie thermque prédomine. 
Cela vient du fait que les_ centrales 
hydro-électrique se trouvent souvent dans 
des régions éloignées, tandis que les 
centrales thermiques sont généralement 
situées prés des centres urbains ou la 
demande d'électricité est la plus forte. 


Tableau 15 Cott original des 
immobilisations en 


opérations. 
1977 1978 

$000 $000 4 

628 51 16 320 51 Production 
804 20 6 209 20 Transport 
302 22 7 168 22 Distribution 
968 7 2 278 7 Autres 

702 100 31 975 100 TOTAL 


Publication n° 57-202, Statistique Canada. 


Selon une étude réalisée par une entrepris 
canadienne d'investissement, les sommes qu 
seront investies dans 1'expansion de 
réseaux électriques atteindront 17 
milliards de dollars (actuels) de 19890 
1990; soit environ 54 % des sommes totale 
qui seront investies dans le secteur d 
1'énergie pendant cette période. Toujour 
selon cette étude, de 65 A 70 % (114 a Te 
milliards de dollars) des somme 
qutinvestiront les services d'électricit 
dans leurs réseaux électriques viendront c 
sources extérieures. Dt'aprés les prévisior 
de la Direction de 1'électricité ¢ 
ministere de l'fnergie, des Mines et 4 
Ressources y fondées sur celles des service 
d'électricité, ces derniers investiront if 
milliards de dollars pendant cette période 
dont. environ. .70..%,.. soit... 94. mi Uaioe 
dollars, viendront de sources extérieures- 
Par ailleurs, une banque canadienne 
récemment indiqué que les service 
d'électricité investiraient environ 23 


_ Table 16 Approximate Electric Utility 


Newfoundland 

Prince Edward Island 
Nova Seotia 

New Brunswick 

Quebec 

Ontario 

Manitoba 

| Saskatchewan 
| Alberta 
| British Columbia 
Yukon & NWT 


| CANADA 


Electric Utility Investment data are not 
available by province; the figures above are 
based on those for miscellaneous utilities. 
The total electric power investment in Canada 
is 94% of the miscellaneous utility category. 
The data are the revised intentions for 1979 
from Statistics Canada Publication 61-205. 


Sstimated capital expenditures for 
electrical system expansion by province for 
rach year 1980-1985 are shown in Table 17 
Historical data is shown in Table 18). 
this indicates an annual increase of about 
(0%; since escalation is expected to be 
ibout 9-10% during this period, real growth 
M capital expenditures is expected to be 
| zero. This reflects the fact that 
here is significant excess generation 
japacity at present, allowing deferrment of 
ome additional capacity. Quebec's portion 
f£ these expenditures is very significant, 
aching about 50% of the total in 1985. 


able A6 contains estimates of the capital 
ost of new generating facilities. These 


osts were obtained from a variety of 
ources, and their composition is. not 
Onsistent, for example rates of escalation 


nd interest rates for funds used to finance 


© Projects will vary for projects in 
ifferent provinces. Thus, these costs 
Ould be considered as indicative rather 


an comparable. 


Investment by Province, 1979*. 


—) 


Tableau 16 Investissement approximatif 


Par province, des services 
d‘électricité, 1979*. 


124 Terre-Neuve 
3 fle-du-Prince-Edouard 
143 Nouvelle-Ecosse 
Nouveau-Brunswick 
Québec 
Ontario 
188 Manitoba 
142 Saskatchewan 
Alberta 
Colombie-Britannique 
6 Yukon & T.N.-0. 
CANADA 
Données d'investissement des services 


d'électricité non disponibles par province. 
Les chiffres ci-dessus sont basés sur les 
données ayant trait aux services publics 
divers, desquels les investis en énergie 
électrique au Canada représente 94%. Les 
données sont les intentions revues de 1979 
tirées..de la publication n° 61-205, 
Statistique Canada. 


milliards de dollars pendant cette période, 
dont 70 % viendraient de sources extérieures. 
Les prévisions vont done de 140 4A 230 
milliards de dollars pour See, qui est des 
investissements dans l'expansion des réseaux 
électriques, \étant de 188 Gmilliards ‘de 
dollars. 


Le tableau 17 donne les sommes estimatives 
destinées A &tre investies dans 1'expansion 
des réseaux électriques, Par province, de 
1980 a 1985. Une hausse annuelle dtenviron 
10% est prévue, mais comme le_ taux 
d'escalade doit é6re de 9 A 10 % pendant 
cette méme période, la hausse réelle des 
dépenses d'investissement devrait étre aA peu 
prés nulle. Ceci refléte le fait qu'il ya 
actuelement un surplus considérable de ja 
capacité de production, remettant ainsi 4a 
Plus tards les projets d'texpansion. Le 
Québec se retrouve avec la plus grosse part 
des investissements, soit prés de la moitié 
en 1985. 
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Table 18 Historical Electrical Utility 


Year/ 
Année 


Investment (Millions of 


Tableau 18 Dépenses d‘investissement 
des services d’électricité 


Current $). (Millions de $ actuels). 
CONSTRUCTION 
Machinery 
Generation/ Transmission/Transport Other/ Sub-Total/ & Equipment/ 
Production & Distribution Autre Total Machinerie & 


* Equipement Total 


1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
PAT 
mni978 a 
1979 b 


165 
212 
YY 4 
320 
478 
581 
Die 
636 
808 
1 049 
1 691 
1 803 
2 205 


S| 
306 
294 
341 
BS 
449 
472 
44g 
539 


Statistics Canada Publi- 


eations 57-202, 61-205, and 61-206. 


Canada Year Book 1968-79. 


Transmission and Distribution includes 


transformation and street lighting. 
Other includes Dams and Reservoirs. 
Preliminary Data 
Intentions, breakdown not available 


241 TOG, ele 939 
269 787 356 1 143 
140 875 390 1 265 
227 889 443 Tass 
63 856 546 1 403 
28 1y-O57 554 1 610 
36 1 079 668 1 747 
50 1 185 619 1 754 
69 1 417 827 2 ay 
56) 1 670 1 054 Za 5S 
96 2 661 1 296 3 957 
30 2 654 hed74 4 229 
43 3 158 1 726 4 884 
= 3 882 2 154 6 035 
= 4 351 2 213 6 623 
Source Publications nos. 57-202, vol. II, 61-205 et 
61-206 Statistique Canada; Annuaire du Canada 
de 1968 a 1979. 
* Le transport et la distribution comprennent 
la transformation et l'éclairage des rues. 
"Autre" inclut les barrages et les réservoirs. 
a Données préliminaires. 
b Intentions: ventilation non disponible. 


Le tableau A6 donne les coiits estimatifs 
d'immobilisation pour ce qui est’ des 
nouvelles centrales. Ces coiits sont obtenus 
de diverses sources, et ne présentent pas 
toujours une composition uniforme. Par 
exemple, les taux d'tescalade et d'intérét 
pour les fonds servant a financer les 
projets peuvent varier d'une province a une 
autre. Ils ne doivent done étre considérés 
qu'a titre d'indication plutét qu'a titre de 
comparaison. 


This aerial view shows the site preparation work 
at Ontario Hydro's 3600 MW Darlington Nuclear 
Station on the shore of Lake Ontario. Some of the 
station facilities will be constructed on 

10 hectares of land reclaimed from the Lake. 


Vue aérienne des travaux de préparation de 
l'emplacement de la centrale nucléaire de 
Darlington d'Hydro-Ontario d'une puissance de- 
3600 MW, sur la rive du lac Ontario. Une partie 
des installations de la centrale sera construite sur 
10 hectares récupéres du lac. 
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FINANCING 


From 1960 to 1976, debt has been increasingly 
used to finance utility expansion. 


Since 1976, the debt proportion has_ been 
declining slightly, as utilities attempt to 
reduce their debt load. Studies indicate 
that a debt of approximately 80% of the 
capital structure is appropriate for 
publicly owned utilities. In this period of 
heavy eapital requirements for system 
expansion and uncertainty in the money 
markets, it is prudent for utilities to be 
seen as financially sound. Table 19 
indicates the proportion of utility debt/ 
equity for each province. For all provinces 
except Alberta, Saskatchewan and New 
Brunswick, the debt portion of total capital 
was larger in 1978 than it was in 1965. The 
debt portions for Alberta and Saskatchewan 
were significantly lower in 1978 than in 
1965, while they remained about the same in 
New Brunswick. In Prince Edward Island and 
Alberta the debt/equity relationships are 
quite different from the rest of Canada, 
reflecting the fact that investor-owned 
utilities supply most of the electricity 
used in those two provinces where publicly- 
owned utilities provide most of the 
electricity used in the other regions. The 
investor-owned utilities must employ a more 
conservative financial structure than do the 
publicly-owned utilities (whose debt is 
guaranteed by the provinces), in recognition 
of their greater financial risk. The debt 
of Northern Canada Power Commission, which 
supplies most of the electricity in the 
Yukon and Northwest Territories, is provided 
by the federal government. 


The utilities used internally generated 
funds (net income plus non-cash charges to 
income) for about 28% of the capital 
expenditures during 1978. This percentage 
is lower than that for the period of 1965- 
1975, when internally generated funds were 
used to meet about 31% of the capital 
expenditures. It is expected that over the 
next five years, internally generated funds 
will again meet about 30% of capital 
requirements. 
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FINANCEMENT 


De 1960 A 1976, les services d'électricité 
on eu de plus en plus recours a 1'emprunt 
pour financer leur expansion. 


Depuis 1976, le pourcentage de la dette a 
diminué légérement, étant donné les efforts 
déployés par les services d'électricité pour 
diminuer leur charge d'endettement. D'aprés 
les études Aa ce sujet, les services public 
d'électricité peuvent se permettrent une 
dette équivalant A 80% de leur structure 
d'investissement. En cette période de grands 
besoins d'tinvestissement pour l'expansion des 
réseaux et d'incertitude sur les marchés des 
capitaux, il est prudent pour les services 
d'électricité de paraitre solvables. Le 
tableau 19 indique la proportion d'actif et 
de passif entre les mains des_ services 
publics de chaque province. Dans tout le 
pays, sauf l'Alberta, la Saskatchewan et le 
Nouveau-Brunswick, la part d'endettement en 
regard de l'ensemble des investissements 
était plus grande en 1978 qu'ten 1965. En 
Alberta et en Saskatchewan, 1'endettement 
était bien moindre en 1978 qu'en 1965 tandis 
qu'il se maintenait A peu prés au méme 
niveau au Nouveau-Brunswick. Les rapports 
de solvabilité de 1'fle-du-Prince-Edouard et 
de l'Alberta ne ressemblent pas du tout 4a 
ceux du reste du Canada a cause du fait que 
des entreprises d'investissements privées 
fournissent la majeure partie de 
1'électricité consommée dans ces deux 
provinces, tandis que les services étatisés 
assurent la majeure partie de 
l'approvisionnement dans les autres régions. 
Les services appartenant aux entreprises 
d'investissements doivent recourir a une 
structure financiére plus prudente que les 
services étatisés (dont la dette est 
garantie par les provinces) en raison du 
plus grand risque de pertes financiéres 
qu'ils courent. Ainsi, le gouvernement 
fédéral garantit la dette de la Commission 
d'énergie du Nord canadien, le plus important 
fournisseur d'électricité au Yukon et dans 
les Territoires du Nord-Ouest. 


Au cours de 1978, les services publics ont 
puisé dans leurs ressources d'autofinancement 
(revenu net plus imputations non monétaires 
au revenu) pour. payer environ 28 % des 
dépenses en immobilisations. Ce pourcentagée 
est inférieur A celui de la période 1965-1975 
alors que les ressources d'tauto-financement 
ont servi A couvrir environ 31 % des mémes 
dépenses. Tout porte a croire qu'au cours 
des cing prochaines années, elles 
parviendront de nouveau A assurer environ 
30 % des besoins en capitaux. | 
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COSTING AND PRICING 


COSTING 


The unit cost of supplying additional 
electricity has been increasing rapidly in 
recent years. The two basic reasons are as 
follows: 

in the 


The significant increase 


rate of inflation. 


ce) 


The dramatic increase in the cost 
of fossil fuels. 


The relatively high level of inflation in 
recent years affects the electric utility 
industry in two ways: by increasing the 
capital cost of constructing additional 
facilities; and by increasing the interest 
rate that must be paid for borrowed funds. 
Capital requirements are outlined in the 
section on Capital Investment. The average 
interest on long term utility debt is shown 
in Table 20 for the period 1966 to 1979. 
The index of electric utility construction 
costs is shown in Figure 11, with the band 
representing the range of different rates of 
inerease for different parts of the utility 


system (generation, transmission and dis- 
tribution). This figure illustrates the 
very significant increase in utility 
construction costs between 1973 and_ the 
present, a trend shared by most capital 
projects. 

Table 20 Average Mid-Year Interest 


on Public Utility New Long 
Term Debt (%). 


1966-70 


7.1 


Sources: 
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ETABLISSEMENT DES COUTS 
ET DES PRIX 


ETABLISSEMENT DES COUTS 


Les coats unitaires d'tapprovisionnement en 
électricité additionnelle ont  augmenté 
rapidement au cours des derniéres années, et 
cela pour deux raisons principales: 


fo) la forte augmentation du _ taux 
d'inflation, et 
fo) l'augmentation stupéfiante du _ cott 


des combustibles fossiles. 


Le niveau relativement élevé de 1l'inflatior 
au cours des derniéres années se répercute 
de deux fagons sur l'industrie des services 


d'électricité: il augmente les_ coits 
d'immobilisation de la constructior 
d'installations supplémentaires et il 
augmente les taux d'intérét A verser sur les 
emprunts. Les besoins en capitaux sont 
décrits dans la section ayant trait aw 
dépenses d'investissement. Le tableau 2( 


donne pour la période allant de 1960 a 197° 
l'intérét moyen sur une dette A long terme. 
La figure 11 présente l'indice des coits dé 
construction des services public: 
d'électricité; la bande représente 1'écart 
entre les différents taux d'augmentatio 
pour chacune des parties du réseau d'ul 
service (production, transport e! 
distribution). La figure fait  ressortii 
qutentre 1973 et aujourd'hui, ces colts d 
construction ont fortement augmenté 
tendance a laquelle la plupart des travau: 
d'équipement n'ont pu échapper. 


Tableau 20 Intérét semi-annuel moyer 
sur les nouvelles dettes a 
long terme (%). 
1971-75 1976-79 
9.2 10.0 


McLeod, Young, Weir Utilities Bond Yields. 


Figure 11 Price Index Trends in Electric Figure 11 Tendances de I'indice des prix 
Utility Construction, 1966-1979. dans la construction de 
services d’électricité de 
1966 a 1979. 
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RANGE BETWEEN THE 
DIFFERENT RATES OF INCREASE 
FOR DIFFERENT PARTS OF 

THE UTILITY SYSTEM. 


Statistics Canada 
Publication 62-007 


1€ total cost of Supplying electricity has 
lso been increasing rapidly, but not so 
ipidly as the costs of supplying additional 
lectricity as indicated above. This is due 
» the fact that lower capital-servicing 
sts of existing facilities helps to offset 
l¢ higher cost of new additions. 


th regard to fossil fuel costs, Figure 12 
dicates the Sharp increases which the 


SOURCE 


ECART ENTRE LES DIFFERENTS 
TAUX D’AUGMENTATION POUR 
DIFFERENTES PARTIES DU RESEAU 
DE SERVICES PUBLICS. 


Publication N°.62-007 
Statistique Canada. 


Le cout total d'approvisionnement en 
électricité s'est également accru rapidement, 
sans toutefois augmenter aussi vite que les 
couts d'approvisionnement en électricité 
additionnelle, comme susmentionné. Cela est 
dG au fait que les cotits d'immobilisation et 
de réparation s'tappliquant aux installations 
existantes sont plus faibles et aident Aa 
contrebalancer les couts accrus des 
nouvelles installations. 
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utilities have experienced since the four 
fold price increase during 1973 and 1974. 
For Canada in total the fuel cost per kWh 
generated from fossil fuels has tripled 
between 1973 and 1978. The impact of this 
cost increase varies considerably from one 
region of the country to another, depending 
on the type of fuel used, its source and the 
percentage of total energy supply derived 
from fossil fuel plants. Earlier sections 
of this publication provide regional break- 
downs for fuel use and generation mix. 


Unit Cost of Fossil Fuel for 
Electricity Production, 
1960-1978. 


Figure 12 


A 


UNIT COST ($/MWh) / COUT UNITAIRE ($/MWh) 


1960 


62 64 66 


Statistics Canada 
Publication 57-202. 
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En ce qui concerne les couts des combustibles 
fossiles, la figure 12 met en évidence les 
fortes hausses enregistrées par les services 
publics depuis 1l'augmentation des prix en 4 
volets, survenue en 1973 et 1974. Au Canada, 
les colts du combustible fossile par kWh ont 
triplé entre 1973 et 1978. Les répercussions 
de cette hausse varient considérablement 
d'une région A l'autre du pays, en fonction 
du type de combustible utilisé, de sa source 
et du pourcentage du total des approvision- 


nements énergétiques fournis par les 
centrales alimentées aux combustibles 
fossiles. Les premiéres sections de la 


présente publication renferment une analyse 
régionale de l'utilisation des combustibles 
et des divers modes de production. 


Figure 12 Coit unitaire du combustible 
fossile utilisé pour la 
production d’électricité de 
1960 a 1978. 


68 70 TZ 74 76 1978 
YEARS/ANNEES 
SOURCE Publication n°. 57-202, 


Statistique Canada. 


PRICING 


Data on the average revenue from electricity 
sales for each province is provided in Table 
21. The unit revenue for Canada was quite 
stable up to about 1972, when the cost began 
to escalate (for reasons outlined in the 
section on costing), more rapidly in some 
regions than others depending on differences 
in generation mix, fuels used, and the rates 
of system expansion to meet the increased 
demands for electricity. Table 22 gives 
monthly electricity costs for selected 
Canadian cities. 


Figure 13 illustrates the movements of the 
electricity and energy price components of 
the Consumer Price Index as well as the move- 
ment of the Consumer Price Index total. The 
figure indicates that the electricity price 


ETABLISSEMENT DES PRIX 


Le tableau 21 présente des données sur le 
revenu moyen tiré des ventes d'électricité 
dans chaque province. Le revenu unitaire 
pour l'ensemble du Canada Stest maintenu 
jJusquten 1972 environ lorsque les cots ont 
commencé a grimper (pour les raisons 
énoneées dans la section "Etablissement des 
couts") plus ou moins rapidement, selon les 
régions, en fonetion des différences dans 
les modes de production, les combustibles 
utilisés et les taux d'expansion des réseaux 
pour satisfaire a la demande accrue 
d'électricité. Le tableau 22 présente les 
cotts mensuels de l'électricité dans 
certaines villes canadiennes. 


les fluctuations des 
et de l'énergie, en 


La figure 13 illustre 
prix de l'électricité 


Table 21 Average Revenue from Tableau 21 Revenu moyen des ventes 
Electricity Sales by Province, d‘électricité, par province, 
1968-1978. 1968-1978. 
1968 1970 1972 1974 1975 1976 1977 1978 
CURRENT CENTS /kWh - CENTS ACTUELS /kWh 
| Newfoundland 0.9 ie Veal ios 1.4 1.4 Were 2A) 
| Terre-Neuve 
| Prince Edward Island 2.9 2.8 3.0 B27 ye) 41 5.9 6.4 
| fle-du-Prince-Edouard 
! 
| Nova Scotia 9 29 1.8 2.0 2.5 2.8 3.9 yy 
| Nouvelle-Ecosse 
| New Brunswick 1.5 1.6 1.5 1.6 1.9 2.0 2.4 Ba 
Nouveau-Brunswick 
| Québec 0.9 1.0 1.0 eat 163 1.4 1.5 17 
| Ontario 1.0 Jou ee 1.4 1.6 ihete Doe 2.4 
| Manitoba th 1.1 1.0 1.2 14 Hest 1.9 2.8 
Saskatchewan 1.9 te 1.6 1.6 1.8 om 2.4 ay 
| 
| Alberta 1.6 1.5 1.5 ay 2.0 2.4 2.7. ae 
| 
| British Columbia fee PS tes 1.4 1.6 1.8 a. Re 
) Colombie-Britannique 
Yukon 2 2.2 2.4 266 aay 3.5 4.1 44 
NWT/T.N.-O. = 2.5 262 3.6 4.0 5.2 6.9 Rok 
| CANADA Dieat ey U2 los: leis ley 2.0 2.3 
| 
Statistics Canada Publication 57-202. Source Publication n° 57-202, Statistique Canada. 
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Table 22 Monthly Electricity Costs for Tableau 22 Cotts mensuels de 
Selected Canadian Cities. I'électricité dans certaines 
villes canadiennes. 


JANUARY/JANVIER 1979 


We UA SOG ee aaa 


Sector: Residential Commercial Industrial 
Billing Demand (kW): - 100 1 000 
Consumption (kWh): 1 000 25 000 400 000 
Secteur: Résidentiel Commercial Industriel 
Demande a la facturation (kW): = 100 1 000 
Consommation (kWh): 1 000 25 000 400 000 
$ $ $ 
Vancouver 32.50 845.09 9 698.59 
Calgary 25.89 805.82 7 918.99 
Edmonton 26.00 729.80 9 345.28 
Regina 25.96 774.70 9 488.50 
Winnipeg 26.94 705.65 8 530.65 
Toronto 28.20 923.52 10 992.00 
Ottawa 25.50 675.88 9 383.38 
Montreal/Montréal 24.40 852.56 9 022.00 
Moncton 41.51 11 355.50 13 854.00 
Halifax 42.70 1 409.75 13 728.84 
Charlottetown 60.14 1879.15 20 934.29 
St. John's/St-—Jean 37.96 40132 .36 12 837.53 
Whitehorse 40.58 1 434.60 * 
Yellowknife 51.87 1 708.00 * | 
| 
Statistics Canada Publication Source Publication n° 57-203, Statistique 
57-203 Canada | 
Not Applicable # Ne stapplique pas . 


Figure 13 Price Indices, 1949-1979. 
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| 
component increased much more slowly than 
the total CPI from 1953 to 1966, at about 
the same rate from 1966 to 1974, at a higher 
rate from 1974 to 1977, and at a slower rate 
since then. The electricity price index is 
shown to be increasing less rapidly than the 
total energy index since 1973. 


It is expected that the electricity price 
will increase more slowly during the 1980's 
than during the period 1974 to 1977, but 
more rapidly than the years previous to 1974. 
It is expected to increase significantly less 
rapidly than oil and gas prices. The Depart- 
nent of Energy, Mines and Resources estimates 
shat the cost of electricity will increase 
at_ a rate about 1.3% higher than the CPI 
rate of increase. Since the prices of oil 
and gas are expected to increase at a rate 
about 6% greater than the CPI during the 
1980's, electricity will become an increas- 

ingly better value relative to oil and gas. 


——— nr rn 


55 57 59 61 


| CPI = Canadian Statistics Review, 
| March, 1980. 


Average estimate 
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Figure 13 Indice des prix de 


1949 a 1979. 


65 67 69 71 73 75 77 ©1979 


YEARS / ANNEES 


CONSUMERS PRICE INDEX 
INDICE DES PRIX A LA CONSOMMATION 


ENERGY PRICE INDEX 
INDICE DES PRIX DE L’ENERGIE 


SOURCE 1.P.C. = Revision, mars 1980, 
Statistiques Canada. 
* Estimation moyenne 


tant qu'éléments de 1l'Indice des prix a la 
consommation (I.P.C.), ainsi que la fluctu- 
ation de ce dernier dans son ensemble. Elle 
indique que 1'élément y prix de l'électricité 
a eu une augmentation beaucoup plus lente 
que le total de 1'I.P.C. de 1953 a 1966, que 
ce taux d'augmentation s'est maintenu plus 
ou moins au méme niveau de 1966 a 1974, qu'il 
a augmenté de 1974 A 1977, et qu'il a depuis 
commencé a ralentir. La figure témoigne 
aussi du fait qu'il augmente moins rapidement 
que l'indice total d'énergie depuis 1973. 


Il est prévu que le prix de l'électricité 
staccroftra plus lentement au cours. des 
années 80 que pendant la période de 1974 a 
1977, mais plus rapidement que durant les 
années antérieures 4 1974. Son augmentation 
devrait &tre beaucoup moins rapide que celle 
des prix du pétrole et du gaz. D'aprés les 
calculs réalisés par le ministére de 
l'Energie, des Mines et des Ressources, le 
cout de l'électricité augmentera a un taux 
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On December 20, 1979, the Ontario Energy 
Board released the report on its generic 
hearing of appropriate costing and pricing 
policies for Ontario Hydro. The hearing 
took 135 sitting days, from May 16, 1977 to 
June 1, 1979, and resulted in more than 
20 000 pages of transcript. 


The hearing was held as ae result of 
recommendations made by Task Force Hydro in 
April 1973, when it recommended that Ontario 
Hydro investigate time differentiated rates 
and the applicability of marginal cost 
pricing, as well as the recommendations made 
by the Ontario Energy Board (OEB) in the 
1974 rate hearing. 


Ontario Hydro undertook a major ten volume 
electricity costing and pricing study 
(ECAPS) upon which the hearing was based. 
Its major recommendation was that Ontario 
Hydro should use marginal cost based time 
differentiated rates for electricity in 
Ontario. 


The major findings of the Board were as 
follows: 


fe) Pricing Objectives 


- Rates should be sufficient to recover 
Ontario Hydro's revenue requirements 
as currently determined, based on 
accounting cost. 


- The rates should be fair, broadly 
defined as the equal treatment of 
those causing equal costs. 


- Efficient allocation and use of 
resources in producing and 
distributing electrical energy 
(engineering efficiency) should be 
encouraged. The Board found that the 
concept Or economic efficiency, 
advanced by witnesses for Ontario 
Hydro as a theoretical support for 
marginal cost pricing, is not 
acceptable as an objective for 
electricity pricing as it not a 
measurable, achievable, or valid goal 
for Ontario Hydro. 


- Rate structure should be publicly 
acceptable and comprehensible, should 
provide rate stability, and be 
feasible in application. 


fe) Appropriate 
Principles 


Costing and Pricing 


Present Ontario Hydro rates do not ade- 
quately reflect the positive correlation 
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plus élevé d'environ 1,3 % que celui de 
1'I.P.C. Etant donné que l'on s'attend a 
une hausse des prix du gaz et du pétrole 
supérieure d'environ 6 % a celle de 1'I.C.P. 
au cours des années 80, 1'électricité 
devrait gagner de plus en plus de valeur par 
rapport au pétrole et au gaz. 


Le 20 décembre 1979, le Comité ontarien de 
l'énergie a rendu public son rapport sur 
l'audience générale convoquée en vue de 
l'adoption de lignes directrices relatives a 
l'établissement de coits et de prix appro- 
priés par l'Hydro-Ontario. Cette audition a 
nécessité 135 jours d'audience, du 16 mai 
1977 au 11°F juin 1979, et stest traduite 
par plus de 20 000 pages de compte rendu. 


Cette audience a donné suite aux 
recommandations faites en avril 1973 par le 
Task Force Hydro (groupe de travail de 
l'hydro-électricité), qui opinait que 
l'Hydro-Ontario devrait étudier 1l'adoption 
d'une structure de tarification variable 
selon le moment de 1'établissement des prix 
dtaprés les cotits marginaux, de méme qu'aux 
recommandations du Conseil oontarien de 
l'énergie (C.0.£.) au cours de l'audience de 
1974 relative a la structure tarifaire. 


L'Hydro-Ontario a réalisé une étude majeure 
(ECAPS) sur 1'établissement des cotits et des: 
prix de l'électricité, en dix volumes, sur 
laquelle l'audience s'est fondée. Cette 
étude recommandait principalement que 
l'Hydro-Ontario établisse la structure de 
tarification variable selon le moment et les 
coats marginaux. 


Voici les principales conclusions auxquelles 
est parvenue 1'Hydro-Ontario: 


°  Objectifs d'établissement des prix 


- Les taux devraient suffire aA couvrir 
les besoins de 1'Hydro-Ontario en 
matiére de recettes, tels que 
déterminés de la fagon habituelle, en 
se fondant sur le coiit comptable. 


- Les taux devraient étre équitables, 
ce qui pourrait se définir de fagon 
générale comme a cout égal, 
traitement égal. | 


- Une réparation et une utilisation 
efficaces des ressources pour la 
production et la distribution de 
l'énergie électrique (l'efficacité 
technique) devrait é6tre encouragées- 
Le Conseil estime que la notion de 
rentabilité, mise de l'tavant par les 
témoins de 1'Hydro-Ontario pour 


between the cost of producing 
electricity and the demand for power. 
It is concluded that the concept of time 
differentiated rates is consistent with 
the fairness objective and the Board 
recommends that Seasonal and daily 
rating periods be established at the 
bulk power level. In principle, time 
differentiated rates should be 
implemented for all end use customers, 
but further research is necessary before 
implementation can occur below the bulk 
power level. The Board recommends that 
the time differentiated rates be based 
on continued use of accounting costs. 


The Board rejects the ECAPS proposal for 
marginal cost based pricing because of 
major problems of definition, deter- 
mination and implementation. 


Impact 


Lack of reliable studies relevant to 
Ontario on the subject of public 
‘response to time differentiated pricing 
and quantitative cost-benefit analyses 
made it impossible to assess the signi- 
ficant effects of costing and pricing 
changes. The Board recommended that 
Ontario Hydro: 


- Improve its data bank. 
- Develop adequate demand models. 


- Provide a comparison for smaller end 
uses of the cost effectiveness of 
time differentiated rates and other 
load management techniques. 


- Conduct selective rate experiments 
for all customer groups in the rural 
retail system and municipal utilities. 


- Prepare specific rate proposals for 
its bulk power customers. 


Customer Classes and Diversity 


Ontario Hydro at present has_- one 
customer class composed of the municipal 
utilities and the Power District (comp- 
rising the direct industrial customers 
and the rural retail system). Several 
proposals were advanced for removing the 
perceived inequities in the allocation 
of diversity benefits in the existing 
classification. The Board recommended 
the continuation of a single customer 
class at the bulk power level, but one 
consisting of the municipal utilities, 
the present direct industrial customers, 


appuyer la théorie de 1'établissement 
de prix d'aprés les cofits marginaux, 
est inacceptable en tant qu'objectif 
de 1'établissement des prix de 
l'électricité, étant donné qu'elle 
n'est ni quantifiable, ni réalisable, 
ni valable pour 1'Hydro-Ontario. 


- La structure tarifaire devrait étre 
acceptable et compréhensible pour le 
public, entrafiner la stabilité des 
taux et pouvoir s'appliquer. 


Principes d'établissement de cofits et de 
prix appropriés 


La structure tarifaire actuelle de 
1'Hydro-Ontario ne refléte pas comme elle 
le devrait la corrélation positive entre 
le cot de production de l'électricité 
et la demande d'énergie électrique. Le 
Conseil conclut que le concept de la 
tarification variable selon le moment 
est conforme aA l'objectif d'équité et 
recommande 1l'établissement de périodes 
de taux saisonniéres et quotidiennes 
pour l'énergie en vrac. En principe, la 
Structure de tarification variable selon 
le moment devrait viser le consommateur 
ultime, mais d'autres recherches seront 
nécessaires avant de rendre possible la 
mise en application de ce principe a un 
niveau autre que celui de 1l'électricité 
en vrac. Le Conseil recommande done que 
la structure de tarification variable 
Selon le moment se fonde sur le maintien 
de l'utilisation des coiits comptable. 
Il rejette la proposition de 1'ECAPS 
visant a ce que l'établissement des prix 
Sse fonde sur les cotits marginaux, en 
raison des grandes difficultés que 
présentent la définition, la 
détermination et la mise en application 
de ce principe. 


Répercussions 


En raison de l'absence d'études 
sérieuses s'tappliquant A l'Ontario et 
portant sur la réaction du public a un 
prix établi en fonetion d'une 
tarification variable selon le moment, 
ainsi que d'analyses quantitives des 
coits-avantages, il a été impossible 
d'évaluer quelles seraient les 
principales répercussions des 
changements apportés A la méthode 
d'établissement des cots et des prix. 
Le Conseil a done recommandé que 
1'Hydro-Ontario: 


- améliore sa banque de données; 
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and the rural retail system as a national 
customer, thus eliminating the Power 
District. 


Rate Structure Options 


Several detailed recommendations were 
proposed on such matters as metering, 
rating periods, and the interval of time 
used for determining demand charges. 
The Board cautioned against the intro- 
duction of any form of non-cost-based 
rates for purposes of income redis- 
tribution. 


Public Policy Issues 


While implementation of time differen- 
tiated rates for the residential and 
small commercial customers at the end 
user level is desirable to maximize 
fairness and the economic benefits that 
new rate structures may provide, they 
may not yet be cost effective or 
appropriate. Moreover, since these 
customers come under the jurisdiction of 
the municipal utilities, an important 
public policy question is whether 
Ontario Hydro should be required _ to 
continue to regulate rates charged at 
the municipal level. Also required will 
be an appeal process for municipal 
utilities or end use customers to have 
an independent arbiter examine the 
proposed rates and better representation 
for end use customers at public hearings. 


The Board's decision adds impetus’ to 
time differentiated electricity prices 
in Canada. Such a move could provide 
greater flexibility in the search for 
economic energy conservation solutions. 


- établisse des modéles appropriés de 
la demand; 


-~ offre une comparaison qui vise le: 
utilisations ultimes de moindre 
envergure, du rendement, quant au) 
couts, de la strucutre de 
tarification variable selon le moment 
et d'autres techniques de gestion de: 
charges} 


- procéde a des expériences sélectives 
sur les taux dans chaque groupe de 
consommateurs du réseau rural de 
vente au détail et des_ service: 
d'électricité municipaux; et 


- prépare des propositions précises de 


structure tarifaire pour sex 
consommateurs d'électricité en grand 
quantité. 


Classe clients et énergie complémentaire 


Actuellement, l'Hydro-Ontario  posséd 
une seule classe de clients, qui s 
compose des services municipau: 
d'électricité et du Power District (qu: 
regroupe les clients industriels direct: 
et le réseau rural de distribution ai 
détail). Plusieurs propositions ont ét 
mises de l'tavant en vue de 1'éliminatio 


des inégalités percgues dans 1 
distribution de 1'électricit 
complémentaire au sein de 1 


classification actuelle. Le Conseil | 
recommandé le maintien d'une class 
unique au niveau de l'électricité e 
vrac, mais d'une classe composée de 
services municipaux d'électricité, de 
clients industriels directs actuels 


ainsi que du réseau rural d 
distribution au détail en tant qu 
client national, permettant ains 


1'élimination du Power District. 
Options de structure tarifaires. 


Plusieurs recommandations détaillées on 
été présentées au sujet de question 
comme le comptage, les période 
tarifaires et les délais servant a fixe 
les prix de la puissance demandée.  L 
Conseil, par ailleurs, a fait une mis 
en garde contre l'utilisation de tout 
forme de taux non fondée sur les cout 
aux fins de redistribution des recettes. 


Questions de politique publique 
Bien qu'il soit souhaitable, pou 


maximiser l'équité du traitement et le 
avantages économiques que de nouvelle 


fanitoba Hydro's Long Spruce station was 


ompleted in 1979 (980 MW). 


a centrale de Long Spruce de la 
été terminée en 1979 (980 MW). 


Manitoba Hydro 


structures tarifaires peuvent engendrer, 
d'adopter une tarification variable 
selon le moment pour les résidences et 
les petits commerces au niveau de 
l'utilisation ultime, ces taux peuvent 
aussi bien ne pas @&tre rentables ni 
appropriés. Plus encore, le fait que 
cette clientéle reléve des _ services 
d'électricité municipaux  souléve une 
grave question de politique publique, a 
Savoir si 1'Hydro-Ontario devrait 
continuer d'étre chargée de réglementer 
les taux imposés au niveau municipal. 
Egalement, il faudra instituer un 
Processus d'appel qui permettra aux 
Services d'électricité municipaux ou aux 
utilisateurs ultimes de faire examiner 
la structure tarifaire proposée par un 
arbitre indépendant, pour permettre une 
meilleure représentation des 
utilisateurs ultimes aux audiences 
publiques. 


Cette décision du Conseil fait avancer 
la cause des prix de 1'électricité 
établis en fonction d'une tarification 
variable selon le moment au Canada. Une 
telle mesure pourrait agrandir le champ 
des recherches en vue de trouver des 
moyens rentables d'économiser 1'énergie. 
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ALTERNATIVE ENERGY SOURCES 


The rapidly increasing price of fossil fuels 
and the growing uncertainty of oil supplies 
have resulted in energy planners examining 
alternatives to supplement the conventional 
large central plants (hydro, uranium, coal, 
oil and gas) to produce electricity. While 
the alternative sources may provide only a 
small percentage of total electricity, they 
could play an important complementary 
function in energy supply. 


COGENERATION 


Cogeneration refers to the simultaneous 
generation of electrical power and useful 
heat from a single energy source. The 
utilization of heat content of fuels is 
increased from the 30%-40% if electricity 
alone is produced to 70%-80% through the 
cogeneration process. 


Cogeneration is practised and has greatest 


potential in industries with large 
continuous process steam requirements and 
significant electricity demand. This 


process was used quite commonly in North 
America but new installations declined with 
the development of large electric utility 
systems and the consequent reduction in 
electricity costs. It is still used quite 
extensively in Europe. The technology is 
developed and proven but economic and 
institutional barriers are the reasons that 
cogeneration has had little application in 
Canada (with exception of the pulp and paper 
industry and the production of heavy water 
for CANDU nuclear plants). 


A recent study performed for Energy, Mines 
and Resources estimated that the technical 
potential for cogeneration in Canada ranges 
between 4 000 MW - 4 400 MW, of which between 
1100 MW - 1400 MW has already been 
developed and an additional 1 400 MW has 
economic potential. While this is modest 
compared with Canada's total installed 
generation ‘of \/7(; O72) Wh,” 10)) is pesertL 
important to use the cogeneration potential 
in existing and new plants when economically 
justified. Table 23 shows the industries 
for which cogeneration is expected to have 
significant potential. 
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SOURCE D’‘ENERGIE DE RECHANGE 


Par suite de la hausse rapide du prix des 
combustibles fossiles et de 1l'incertitude 
croissante en matiére d'approvisionnements 
pétroliers, les planificateurs du domaine de 
l'énergie ont examiné divers compléments 
possibles aux grandes certrales classiques 
(hydro-électricité, uranium, charbon, pétrole 
et gaz naturel) pour produire de 
1l'électricité. Bien que les sources de 
rechange puissent ffournir seulement une 
faible part de l'électricité totale, elle 
pourraient assurer une contribution 
complémentaire importante a l1'approvision- 
nement en énergie. 


PRODUCTION MIXTE 


La production mixte désigne la production 
simultanée d'énergie électrique et de chaleur 
utile A partir d'une seule source d'énergie. 
L'utilisation du contenu calorifique des 
combustibles passe ainsi des 30 a 40 4%, 
lorsqu'ils servent seulement 4 la production 
d'électricité, aux 70 a 80 %, lorsqu'il y a 
production mixte. 


Ce sont les industries a forte demande en 
électricité dont les activités requiérent un 
important et continuel approvisionnement en 
vapeur industrielle qui ont recours a la 
production mixte, car elles peuvent en tirer 
les plus grands avantages. Ce procédé était 
assez répandu en Amérique du Nord, mais les 
nouvelles installations ont fait place aux 
grands réseaux des services d'électricité, 
en raison de la réduction des cotits de 
l'électricité qui. en  découlaient. Les 
Européens s'ten servent encore en abondance. 
Cette technique a fait ses preuves, mais des 
barriéres d'ordre économique et politique 
ont empéché son expansion au_ Canada, 
exception faite de l'industrie des pates et 
papiers et de la production d'eau lourde 
pour les centrales nucléaires CANDU. 


D'aprés une étude récente effectuée pour le 
compte du ministére de 1'Energie, des Mines 
et des Ressources, le potentiel technique de 
production mixte au Canada s'établit entre 
4 000 MW et 4 400 MW, dont une capacité de 
1 100 A 1 400 MW est déja en usage et dont 
1 400 MW supplémentaires offrent des 
possibilités du point de vue économique. 
Bien qu'il stagisse de chiffres modestes par 
rapport au total de la production installée 


Table 23 Industrial Potential and 


Existing Cogeneration (MW). 


Total Potential* 


Pulp and Paper 1-623 
Food and Beverage om 
Iron and Steel 149 
Chemicals 593 
Textiles 26 
Refineries 880 

Mining 134 
Institutional 196 
Manufacturing 224 
CANADA 4 026 


Technical potential. Previous paragraph 
gives economic potential. 


Electric utilities obtain economies of scale 
by using generating units of 150 MW, 300 MW 
or larger. Hence an economic obstacle to 
‘cogeneration system is the issue of small 
generating units which may result in costly 
electricity production in spite of the 
attractions of more efficient use of fuel. 
In addition, electric utilities are able to 
justify a long. depreciation period for 
equipment while industry looks for a more 
rapid write-off. 


Institutional barriers include the attitudes 
both within industry and electric utilities. 
Many industries consider that electric power 
generation is not part of their business and 
are concerned with the shortage of trained 
personnel required to handle the more 
complex features of a cogeneration plant. 
if such a plant produces its own local 
slectricity in excess of requirements the 
utility may be unwilling or lukewarm towards 
the purchase of this surplus. Or the price 
paid for this electricity may be 
Nattractively low, as the utility may see 
this source of supply as uncertain and 
outside its control. 


fost of these barriers are réal, “but itis 
important to ensure that no significant 
20generation opportunities that are 
*echnically, economically and environmentally 
sound fail to be developed. The solutions 
‘le in the better understanding of the 
lature of these opportunities and in 
leveloping alternatives, (for example joint 
wnership by utility and industrial partners, 


Potential total*® 


*% 


Tableau 23  Potentiel industriel et 


production mixte en usage 
(MV). 


Existing 
En usage 


567 Pates et papiers 
20 Aliments et boissons 
20 Fer et acier 
Produits chimiques 
6 Textiles 
Raffineries 
6 Exploration miniére 

88 Etablissements 

23 Fabrication 
1 098 CANADA 
Potentiel technique. Le paragraphe 
précédent indique le potentiel 
économique. 


au Canada (77 072 MW), il demeure important 
d'utiliser le potentiel de production mixte 
dans les centrales existantes et nouvelles 
lorsque cela se révéle rentable. Le tableau 
? indique les industries pour lesquelles la 
production mixte semble présenter des 
possibilités intéressantes. 
Les services d'électricité réalisent des 
économies d'échelle au moyen de 
l'utilisation de groupes électrogénes de 
150 MW, de 300 MW ou d'tenvergure supérieure. 
Par conséquent, les groupes électrogénes de 
faible puissance constituent un obstacle 
d'ordre économique 4 la production mixte, 
car ils peuvent devenir une source de 
production d'électricité coiiteuse, malgré 
l'attrait que présente une utilisation plus 
efficace du combustible. En outre, les 
services d'électricité peuvent justifier une 
longue période d'ammortissement pour leurs 
équipements, tandis que l'industrie 
recherche une radiation plus rapide. 


Les barriéres institutionnelles comprennent 
les attitudes tant de l'industrie que des 
services d'électricité. De nombreuses 
industries considérent que 1a_ production 
d'énergie électrique ne reléve pas de leur 
compétence et s'inquiétent du manque de 
personnel compétent nécessaire pour 
s'occuper des aspects plus complexes d'une 
installation de production mixte. Si cette 
installation produit sa propre électricité, 
mais en quantité qui excéde ses besoins, le 
service d'électricité local peut bien ne pas 
étre disposé a acheter ce surplus, ou l'idée 


51 


or utility ownership of cogeneration plants). 
Government could, in appropriate cases, play 
a role as a catalyst by funding demonstration 
projects and encouraging utilities and 
industries to get together. 


Cogeneration is also possible in relation to 
the residential and commercial sectors. 
Central thermal plants could provide space 
and water heating with electricity 
generation as a by-product. Obstacles 
Similar)” \to those discussed above for 
industrial installations must also be 
overcome in this application. 


Studies of this use of cogeneration have 
been conducted for Ontario Hydro and are 
underway for Edmonton Power. The Ontario 
Hydro results indicate that cogeneration is 
not feasible at this time, but the Edmonton 
Power studies show more encouraging results. 


Nova Scotia Power Corporation owns two major 
cogeneration systems, one based on oil and 
the other on coal, both supplying process 
steam to heavy water plants. New Brunswick 
Electric Power Commission owns a 
cogeneration system which supplies steam to 
a newsprint mill. Pulp and paper mills 
cogenerate most in the Atlantic provinces. 
While process steam is supplied by black 
liquor, red liquor, wood residues and oil, 
the electricity is derived from oil wherever 
the steam plant uses a significant quantity 
Of. this, fuel. 


There are a few cogeneration systems in 
Quebec but rising oil prices have made them 
less attractive relative to hydroelectricity. 
Coal, natural gas, oil and wood residues are 
all used for co-generation in Ontario. Dow 
Chemical at Sarnia, Ontario and Fort 
Saskatchewan, Alberta use natural gas in 
turbines with process heat being generated 
from turbine exhaust. Chemical plants, pulp 
and paper mills and oil sands plants in 
Ontario, Saskatchewan, Alberta and in the 
interior of British Columbia all use natural 
gas for cogeneration. The Great Canadian 
Oil Sands plant uses petroleum coke. 
British Columbia pulp and paper mills have 
been cogenerating with oil but hog fuel 
(waste wood) is displacing oil on the coast 
and gas inland. 


The report estimated that 96 of 344 candidate 
plants already have cogeneration. This 
existing cogeneration has been installed 
with primary concern for the economics of an 
individual manufacturing/ processing plant, 
and not for the sale of electricity. 
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de le faire peut le laisser indifférent. TI] 
se peut méme que le prix qu'il offre soit 
vraiment peu attrayant, s'il considére que 
cette source d'approvisionnement est 
incertaine et hors de son contréle. 


La plupart de ces barriéres sont réelles, 
mais il importe de s'assurer  qu'aucune 
possibilité importante de mise en valeur de 
la production mixte n'est laissée en plar 
lorsque les aspects techniques, économiques 
et environnementaux sont favorables. Le 
solution consiste en une meilleure compré- 
hension de la nature de ces possibilités et 
en la mise au point de méthodes de rechange; 
par exemple, la copropriété par des services 
d'électricité et des industrties ou le 
propriété par des services d'électricité 
d'installations de production mixte. Le 
gouvernement pourrait jouer le role de 
ecatalyseur en subventionnant des projets de 
démonstration et en encourageant services et 
industries a s'tallier. 


La production mixte est également possibl 
dans les secteurs résidentiel et commercial 
En effet, les centrales thermiques pourraien 
assurer le chauffage des locaux et de 1'ea 
et produire de 1'électricité, comme sous 
produit. Il faudra toutefois, dans le ca 
présent, surmonter des obstacles semblables 
ceux des établissements industriels. 


Des études relatives Aa ce genre de productio 
mixte ont été réalisées pour le compte 4d 
1'Hydro-Ontario et sont en voie d 
réalisation a la demande de 1'Edmonton Power. 


Dans le premier cas, les résultats indiquen 
que la production mixte n'est pas réalisabl 
A ce moment-ci, mais les études de 1'Edmonto 
Power donnent des résultats plus encourageant 


La Nova Scotia Power Corporation posséde dew 
importants systémes de production mixte: 1 
premier fonctionne au pétrole et l'autre @ 
charbon, et tous deux fournissent de 1] 
vapeur industrielle A des usines d'ea 
lourde. Le systéme de production mixt 
appartenant A la Commission de 1'énergi 
élecrique du Nouveau-Brunswick fournit de ] 
vapeur A une usine de papier journal. L 
plupart des usines de pates et papiers dé 
provinces de 1'Atlantique ont adopté | 
production mixte. Tandis que la_ vapet 
industrielle stobtient Aa partir des liqueu! 
noires ou rouges, des résidus du bois et < 
pétrole, l'électricité provient du pétrole ; 
ou la centrale aA vapeur consomme wW 
importante quantité de ce combustible. 


Technical potential estimated ffor cogen- 
eration in this particular report is based 
on the 1977 situation and does not take into 
account plants that will be built, or the 
closure of existing plants. However, as the 
Canadian economy grows, so will the potential 
for cogeneration. Extensive development of 
cogeneration in Canada, beyond the rather 
modest levels indicated above will, however 
be limited by a number of barriers, including 
technical, economic, environmental, and 
institutional. Due to the efficiency with 
which cogeneration systems can convert fuel 
into electricity, it is in the national 
interest to attempt to overcome these 
barriers as much as possible. 


The technical barriers relate mainly to the 
characteristics of the process energy 
requirements in a typical industrial plant. 
Viable candidates for cogeneration will be 
those plants using large amounts of process 
steam with a high and steady annual load 
factor. 


wario Hydro's Wesleyville (oil-fired) 
nerating Station near Port Hope has been 
ythballed. 


‘centrale de Wesleyville alimentée en pétrole 
4ydro-Ontario, située prés de Port Hope, a été 
ise en veilleuse. 


Il y a quelques systémes de production mixte 
au Québec, mais l'augmentation des prix du 
pétrole a fait que 1l'énergie hydro-électrique 
les a_ supplantés. L'Ontario utilise le 
charbon, le gaz naturel, le pétrole et les 
résidus du bois pour la production mixte. La 
Dow Chemical, dans ses. installations de 
Sarnia (Ont.) et de Fort Saskatchewan CALb.), 
utilise du gaz naturel dans des turbines dont 
les gaz d'échappement produisent de la chaleur 
industrielle. Des usines de produits 
chimiques, de pates et papiers et de 
traitement des sables bitumineux en Ontario, 
en Saskatchewan, en Alberta et A l'intérieur 
de la Colombie-Britannique utilisent toutes 
du gaz naturel pour la production mixte. La 
Great Canadian Oil Sands se sert du coke de 
pétrole. Les usines de pates et papiers de 
la Colombie-Britannique ont fait de la 
production mixte avec du pétrole, mais comme 
dans le cas du gaz A l'intérieur de la 
province, l'emploi de résidus du bois remplace 
progressivement le pétrole sur la céte. 


Selon ce rapport, 96 des 344 centrales 
susceptibles d'utiliser la production mixte 
en font déja usage. L'installation de cette 
capacité de production mixte s'est faite, en 
premier lieu, au profit de la centrale ou de 
l'usine elle-méme, non en vue de la vente 
d'électricité. 


L'évaluation du potentiel technique contenue 
dans ce rapport en particulier se fonde sur 
la situation de la production mixte en 1977 
et ne tient pas compte des installations qui 
seront construites ou fermées. Cependant, le 
potentiel de production mixte s'accroftra en 
fonction de la croissance économique du 
Canada. La mise en valeur sur une grande 
échelle de la production mixte au Canada sera 
néanmoins assujettie, au-delA des niveaux 
plutét modestes indiqués ci-dessus, A des 
barriéres techniques, économiques, environ- 
nementales et institutionnelles, entre autres. 
Etant donné l'efficacité avec laquelle les 
systémes de production mixte réussissent Aa 
transformer le combustible en électricité, il 
y va de l'intérét national de tenter autant 
que possible d'outrepasser ces barriéres. 


Les barriéres techniques ont trait surtout 
aux particularité inhérentes aux besoins en 
énergie industrielle de ltinstallation 
industrielle type. Les usines qui consomment 
une grande quantité de vapeur industrielle et 
dont le facteur de charge anneul est élevé et 
constant sont des candidats valables pour la 
production mixte. 


53 


OTHER PROJECTS 


Distinct from cogeneration is the opportunity 
to use part of the waste heat from generating 
stations that have been built primarily for 
the purpose of producing electricity. 
Typically 60% of the heat from fuel is 
discharged in stack gases and condenser 
cooling water. It is usually possible to 
employ only a fraction of this heat but Lt 
even a limited part can be profitably 
applied, the opportunity should be pursued. 


One such approach uses the stream of warm 
water constantly discharged from thermal 
generating stations to raise fish: ‘on—'a 
commercial basis. At the Grand Lake 
Generating Station in New Brunswick, 
fingerling salmon and trout have the benefit 
of a warmer environment and their growth 
rate is increased. A similar experiment is 
being carried out at Calgary Power's Wabamun 
plant. Studies are underway in Alberta and 
Ontario to use this type of reject heat for 
purposes other than industrial process steam 
and space/water heating. For example, reject 
heat can also be used in green-houses. The 
Ontario Energy Corporation is coordinating a 
test greenhouse project at the Bruce nuclear 
plant. This structure covers about one acre 
and if successful, a 150 acre greenhouse 
complex is planned. An early indication of 
success was the first crop of vegetables 
harvested in the fall of 1979. Plans for 
the reject heat include its initial use in 
the greenhouse complex, and then to be passed 
through to a fish-raising operation. Other 
compatible industries may also be included 
in this complex. 


GEOTHERMAL POWER 


The use of geothermal steam for’ the 
generation of electrical power is now an 
established technology in the geologically 
active parts of the world such as_ the 
countries of the Pacific rim, the 
Mediterranean area and islands on _ the 
mid-ocean ridges. The. final report. of the 
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AUTRES PROJETS 


Une technique de pointe différente de l 
production mixte d'électricité vise la mis 
en valeur dtune certaine quantité de l 
chaleur qui se dégage des centrale: 
électriques. Dans une centrale typique, 60 | 
de la chaleur issue de la combustion de: 
carburants se perd dans les gaz d' échappement 
et l'eau de refroidissement du condenseur. 
En général, seule une partie de cette chaleu 
est récupérable, mais peu import. 
l'importance de cette fraction, si elle peut 
&tre mise A profit, le résultat en vaut l 
peine. 


Une fagon dtutiliser cette chaleur consiste | 
mettre l'écoulement continu d'eau chaude de: 
centrales thermiques au service de li 
pisciculture commerciale. Par exemple, 1l'ea 
chaude produite Aa la centrale de Grand-lac 
au Nouveau-Brunswick, accélére la croissance 
des saumoneaux et des truitelles de 1'endroi 
en réchauffant leur environnement. z 
société Calgary Power procéde actuellement 
une expérience analogue a sa centrale d 
Wabamun. En d'autres coins du pays, @ 
Alberta et en = Ontario, des  chercheur 
s'emploient A trouver des moyens d'utilise 
cette chaleur aA d'autres fins qu'a 1 
production de vapeur industrielle ou 4a 
chauffage des locaux on de l'eau. I1 est pa 
exemple possible de la mettre au service d 
la culture en  serre. A ce chapitre, 1 
Société de l'énergie de l'Ontario coordonn 
actuellement l'essai d'une serr 
expérimentale d'environ une acre, prés de 1 
centrale nucléaire de Bruce. Une premiér 
récolte de légumes obtenue en automne 197 
laisse entrevoir la possibilité de succés d 
l'entreprise et justifie la planificatio 
réalisée en vue de l'aménagement éventue 
d'un complexe de serres de 150 acres. Le 
plans prévoient notamment l'aménagement d'u 
circuit de distribution de chaleur qu 
alimenterait d'abord une  serre, puis U 
centre de pisciculture. D'tautres industrie 
analogues pourraient éventuellement venir § 
joindre au complexe. 


ENERGIE GEOTHERMIQUE 


L'utilisation de la vapeur géothermique pov 
produire de l'électricité est une techniqu 
courante dans les régions géologiquemer 
actives du globe comme les pays de |] 
ceinture du Pacifique, ¥a régic 
méditerranéenne et les fles des  dorsale 
médio-océaniques. Selon le rapport final ¢ 


NATO-CCMS Geothermal Pilot Study (1978) 
shows a total of 1400 MW of electrical 
power being generated, the greatest single 
stations being at the Geysers, California 
(520 MW) and Larderello, Italy (420 Mw). 
New generating capacity is being installed, 
particularly in California, Japan and the 
Phillipines. In addition, over 5 000 MW of 
non-electrical energy is derived from 
geothermal sources for agricultural and 
industrial processes and space heating. 


Canada has young volcanic zones in the west, 
and exploratory work has been pursued on a 
modest scale by both Federal and Provincial 
agencies to investigate the geothermal 
potential of these areas. The target 
features are reservoirs of steam or hot 
water in porous or fractured rock at 
temperatures of 200°C or more and pressures 
of about 3000 kP. Holes drilled into such 
reservoirs yield sufficient steam to 
generate typically 5 to 10 MW of electrical 
power. The main target area for potential 
electrical generation has been the Meager 
Mountain volcanic complex, about 160 km due 
north of Vancouver. This volcano is known 
to have erupted violently and_ spread 
voleanic ash as far as the Alberta border 
about 2 400 years ago, and it has hot 
springs on its margins. Geological and 
geophysical work has focussed attention on 
two probable reservoir areas, and diamond 
drilling in one of these late in 1979 
located an apparent reservoir roof zone at 
202°C. The British Columbia Hydro and Power 
Authority are pursuing this promising 
prospect, with support from both Federal and 
Provincial Governments. The anticipated 
cost of electricity from a 50 MW demonstra- 
tion plant, complete with the necessary 
production wells, is not expected to be 
competitive with that from hydro-electric 
Plants (existing or under construction) but 
it is expected to be competitive with future 
northern hydro-electric installations. 


Other volcanic centres are known in British 
Columbia, some of them close to the southern 
Populated zones. These will be examined for 
geothermal potential as time and working 
resources permit. 


Looking further into the future, 
investigations into the concept of "hot dry 
*ock" have begun. Geothermal resources now 
in use depend on naturally occurring 
*eservoirs of hot water or steam. Where the 
*ock is hot, that is, above 200°C, with no 
ssociated water body we have "hot dry 
*0ck", The technology for developing a 
tirculating loop through two boreholes and 
lydraulically induced fractures is being 


la NATO-CCMS Geothermal Pilot Study (1978), 
la production mondiale d'énergie électrique 
s'éléve A 1 400 MW, les centrales les plus 
importantes se Situent a Geysers en 
Californie (520 MW) et A Larderello en Italie 
(420 MW). D'tautres  centrales géothermiques 
sont en construction, notamment en 
Californie, au Japon et aux Philippines. En 
Outre, plus de 5000 MW d'énergie non 
électrique, destinée aux procédés agricoles 
et industriels et au chauffage des locaux, 
sont produits a partir de sources 
géothermiques. 


Divers organismes fédéraux et provinciaux ont 
entrepris l'exploration, sur une échelle 
modeste, des zones voleaniques récentes dans 
l'Ouest du Canada, en vue d'étudier leur 
potentiel géothermique. Ces études sont 
concentrées sur les réservoirs de vapeur ou 
d'eau chaude dans les_ roches poreuses ou 
fissurées, ou la température s'téléve A plus 
de 200°C et la pression atteint environ 
3 000 kPa. Des puits forés dans de tels 
réservoirs donnent assez de vapeur’ pour 
produire entre 5 et 10 MW d'énergie 
électrique. Le complexe volcanique du mont 
Meager, a environ 160 km au nord de 
Vancouver, se révéle le site le plus propice 
A la production d'énergie électrique. La 
derniére éruption violente de ce volcan a eu 
lieu il y a environ 2 400 ans et des cendres 
volcaniques ont alors été répandues jusqu'a 
la limite de 1l'Alberta; en outre, des sources 
thermales se situent en bordure. Les travaux 
géologiques et géophysiques ont porté sur 
deux régions de réservoirs probables; une 
zone de réservoir apparente A 202°C a été 
découverte lors de forages au diamant 
entrepris a la fin de 1979. La British 
Colombia Hydro and Power Authority poursuit 
l'étude de cette zone prometteuse avec l'aide 
financiére des gouvernements fédéral et 
provincial. Le cout prévu de l'électricité 
produite dans une centrale de démonstration 
d'une capacité de 50 MW, équipée de puits de 
production, ne fera probablement pas 
concurrence au cott de l'électricité produite 
par les centrales hydro-électriques 
(existantes ou en construction) mais fera 
sans doute concurrence aux centrales 
hydro-électriques qui seront construites dans 
le Nord de la province. 


Il existe d'autres zones volcaniques, dont 
quelques-unes sont situées prés des régions 
peuplées du Sud de la province. L'étude de 
leur potentiel géothermique se fera au fur et 
aA mesure que le permettront le temps et les 
ressources. 


En prévision des années aA venir, on a 
entrepris des recherches dans le domaine des 
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developed at Los Alamos, New Mexico. In 
Canada we probably have exploitable hot dry 
rock, both in the recent volcanic areas and 
in intrusive bodies in other parts of the 
mountain zone. Earth science activities 
designed to detect and evaluate the features 
is underway, but it will be some years 
before hot dry rock is technically or 
economically exploitable. 


POWER FROM PEAT 


Peat deposits consist largely of organic 
residues originating under water saturated 
conditions through decomposition and hbacte- 
rial decay of plant matter. Peat can be 
dried and burned in boilers similar to those 
using waste wood in the pulp and paper 
industry. The physical and chemical 
properties of peat vary with the degree of 
decomposition and result in two distinct 
types: peat moss and fuel _ peat. In 
decomposing peat, changes occur in the 
proportions of carbon, hydrogen, oxygen and 
sulphur: fuel peat has a higher content of 
carbon and hydrogen and less oxygen and 
sulphur, relative to peat moss. 


There is an estimated 324 billion tonnes of 
fuel peat resources in the world with 49% in 
Russia, 30% in Canada, and no other country 
having more than 6% of the total. Canada's 
peat resources of approximately 100 billion 
tonnes have an energy equivalent of about 
500 trillion cubic feet of natural gas. 
Fuel peat is found in all Canadian provinces 
and territories, (see Figure 14 included in 
this section) but the largest amounts of the 
Canadian total are in Ontario (31%), Quebec 
(24%), and Alberta (20%). Less than 1% of 
the peat resources in Canada have _ been 
evaluated, a total measured resource of 
about 560 million tonnes of fuel peat at 55% 
moisture content. The calorific value of 
Canadian fuel peat has been estimated on a 
nominal basis to be about 4 000 btu's/1b at 
this moisture content, (about 20% higher 
than the values of the product used in 
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roches "“chaudes et seches". Les ressources 
géothermiques utilisées actuellement 
dépendent des réservoirs naturels d'eau 
chaude ou de vapeur. Le terme roches chaudes 
et seches désigne des roches chaude (plus de 
200°C) qui ne sont pas associées 4 des masses 
d'eau. A Los Alamos (Nouveau- Mexique), des 
chercheurs procédent 4 la mise au point d'une 
boucle d'tinjection, passant dans deux trous 
de forage et des fissures produites par la 
pression hydraulique. Au Canada, il existe 
sans doute des roches chaudes et séches 
exploitables dans les régions volcaniques 
récentes et dans les masses’ intrusives, 
ailleurs dans la région montagneuse. Des 
travaux du domaine des sciences de la Terre 
devant aboutir A la  détection et % 
1'évaluation des éléments susmentionnés sont 
actuellement en cours, mais du point de vue 
technique et économique, l'exploitation des 
roches chaudes et  seches ne _ sembles pas 
réalisable avant plusieurs années. 


ENERGIE DE LA TOURBE 


Les tourbiéres se composent largement de 
r4sidus organiques formés par la 
d4composition et la détérioration 
bactérienne de substances v4g4tales saturées 
d'eau. La tourhbe peut 6tre s4chée et briilée 
dans des chaudiéres semblables 4 celles 
utilisant des d4chets de bois das 
l'industrie des pates et papiers. Les 
propriétés physiques et chimiques de la 


tourbe varient selon le degré de 
décomposition pour former deux types 
distincts: la sphaigne et la tourbe 


combustible. Les changements dans la tourbe 
en d4composition se produisent au niveau des 
proportions de carbone, d'hydrogéne, 
d'oxygéene et de soufre ainsi la _ tourbe 
combustible contient plus de carbone et 
d'hydrogéne et moins d'oxygéne et de soufre 
que la sphaigne. 


Les ressources mondiales en tourbe 
combustible sont 4valuée A 324 milliards de 
tonnes, dont la Russie posséde 49 %, le 
Canada 30 % et aucun autre pays plus de 6 
%, Les ressources canadiennes en tourbe sé 
chiffrent Aa environ 100 milliards de tonnes 
et vossedent un 4quivalent 4nergétique 
d'tenviron 500 billions de pieds cubes de gaz 
naturel. La tourbe combustible se trouve 
dans toutes les provinces et tous 1es 
territoires canadiens (voir la figure 14 de 
la présente section), mais l'Ontario (31 4%), 
le Ouébec (24 4%) et l1'Alberta (20 %) ef 
recélent les plus grandes quantités. Moins 
de 1 % des ressources canadiennes de tourbe 
ont fait l'objet d'évaluations, soit ur 


Ireland and Finland). Where renewable re- 
/Sources are not available, however, experi- 
-ence has generally shown that the cost and 
-energy required for bringing fuel to a plant 
mitigate in favour of materials with more 
‘energy per unit of weight than peat, for 
example coal, oil and uranium. 


“Although peat represents only 0.5% of the 
world production of fossil fuels, it has 
been used for many years and Significant 
quantities of electricity have been generated 
from it in L[reland, Finland, Sweden and the 
U.S.S.R. In freland, a_ total generating 
jeapacity of about 440 MW in more than 20 
‘thermal Plants supplies 40% of the power 
demand. The utilization of fuel peat is 
rapidly expanding in Finland, which has 
‘about 300 MW of = electrical generating 
capacity and 600 MW of equivalent district 
steam heating. The U.S.S.R. has more than 
80 plants built or under construction, with 
a total generating capacity of about 6 500 
M¥. The largest single station, now under 
construction, will have more than 1 000 MW. 


The Department of Energy, Mines and Resources 
started a multi-phase investigation in 1976 
directed to the assessment of Canadian peat 
for thermal generation with the following 


: 


Figure 14 Régions de tourbiére du 


total mesuré d'environ 560 millions de 
tonnes de tourbe combustible d'une teneur en 
eau de 55 %. La valeur ealorifique de cette 
tourbe a 4té évaluée, sur ume base nominale 
et selon cette teneur en eau, A environ 
4 000 B.T.U./1b (pour une valeur calorifique 
de 20 % plus 4levée que celle des produits 
utilis4s en [rlande et en Finlande). 
Toutefois, en l'absence de ressources 
énergétiques renouvelables, l'expérience a 
démontré de maniére générale que les cofits 
et l'énergie requis pour assurer 
l'alimentation en combustible des usines 
font pencher la balance en faveur des 
Substances 4 contenu énerg4tique, par unité 
de poids, plus élev4 que la tourbe, 
notamment le charbon, le pétrole et 
1l’uranium. 


Bien que la tourbe ne représente que 0,5% de 
la production mondiale de combustibles 
fossiles, elle est employée depuis d4éja bon 
nombre d'ann4es et d'importantes quantités 
d'4lectricité en ont 4t4 tirédes en Irlande, 
en Finlande, en Suéde et en U.R.S.S. En 
Irlande, la capacité totale de production 
d'environ 440 MW, répartie dans plus de 20 
centrales thermiques, répond A 40 % de la 
demande d'énergie. L'utilisation de la 
tourbe croft rapidement en Finlande ow 


Canada 
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objectives: to provide an overview of the 
potential of Canadian peat resources as an 
alternative fuel for electric power; to 
assess the available technology utilizing 
this resource for power; and to translate 
other countries! experiences to the Canadian 
situation. A Canadian engineering company 
provided the Department tn’ TST wir "a 
report entitled "Assessment of Canadian Peat 
As an Alternative Fuel For Power Generation". 
The report outlines schemes for integrated 
fuel peat production/thermal power plant 
systems in three locations and their 
associated preliminary cost estimates. 


At present there are two feasibility studies 
underway in Canada for peat-fired thermal 
plants, one in New Brunswick and one in 
Quebec. These studies are expected to be 
completed in 1980. 


The utilization of peat as a fuel for 
electricity generation in Finland, Ireland 
and Sweden is undoubtedly related to the 
fact that there is little or no indigenous 
coal in those countries. The use of peat in 
the USSR is miniscule compared to its use of 
coal. The present lack of use of peat for 
power generation in Canada seems to be in 
line with the European practice of using the 
more compact primary fuel resources, where 
they are available, in preference to peat. 


However peat could well find commercial 
application in Canada in the future, in 
spite of the competitive advantage enjoyed 
by the more compact fuel alternatives. 
Hence it is important to continue with the 
evaluation of the extent of this resource 
and to continue with research related to Ls 
use. 
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existe une capacité d'environ 300 MW de 
production d'électricité et de 600 MW de 
chauffage var flots 4quivalent 4 la vapeur. 
En U.R.S.S., il y a plus de 80 centrales 
existantes ou en construction, pour. une 
capacité de production totale d'environ 
6 500 Mw. La “plus importante” de” ces 
centrales est actuellement en construction 
et aura une capacité supérieure a 1 000 MW. 


En 1976, le ministére de 1'fnergie, des 
Mines et des Ressources a mis en oeuvre une 
4tude aA phases multiples dans le _ but 
d'évaluer le  potentiel des ressources 
canadiennes en tourbe sur le plan de la 
production d'énergie thermique. Les 
objectifs en étaient les suivants: donner 
une vue d'ensemble du potentiel des 
ressources canadiennes en tourbe combustible 
comme solution de rechange A 1'électricité, 
4valuer les techniques disponibles utilisant 
eette ressources comme source d'énergie et 
appliquer au contexte canadien les 
réalisations effectu4es dans d'autres pays. 
En 1977, une société d'ingénieurs canadiens 
a présenté au Ministére un rapport intitulé 
"Assessment of Canadian Peat As an 
Alternative Fuel For Power Generation". Le 
rapport donne des scenarios concernant 
1'instauration de systémes intégr4s de 
production de tourbe combustible et de 
centrales thermiques a trois endroits 
différents, ainsi que les dévis 
préliminaires qui en découlent. 


A l'heure actuelle au Canada, deux études de 
faisabilité sont en cours relativement aux 
centrales thermiques alimentées a la 
tourbe. Ces études, l'une menée au 
Nouveau-Brunswick et l'autres au Québec, 
seront vraisemblablement terminées en 1980. 


L'utilisation de la tourbe comme combustible 
pour la production d'électricité en 
Finlande, en Irlande et en Suéde est sans 
aucun doute liée au fait que ces pays 
possédent peu ou pas de charbon sur leur 
territoire. En U.R.S.S. par contre, 
l'utilisation de la tourbe est minime par 
rapport a celle du_ charbon. L'absence 
actuelle d'utilisation de la tourbe aux fins 
de la production d'énergie au Canada semble 
aller de pair avec les pratiques européennes 
qui consistent A utiliser au lieu de la 
tourbe, des combustibles primaires plus 
compacts lorsqu'ils sont disponibles. 


A ltavenir, toutefois, la tourbe pourrait 
fort bien trouver des applications 
commerciales au Canada, et cela malgré les 
avantages compétitifs de autres combustibles 
plus compacts. Par conséquent, il importe 
de poursuivre l'évaluation de 1l'ampleur de 
cette ressource ainsi que les recherches 
liées a son utilisation. 


SMALL SCALE HYDRO POWER DEVELOPMENT 


Preliminary estimates indicate that Canada 
has undeveloped hydroelectric power 
potential of up to 15 000 MW for sites less 
than 50 MW. Although most of this is 
located in remote areas, it is economically 
viable to develop the small hydro sites: near 
isolated communities where use of high cost 
fuel is the alternative for generating 


electricity. In some cases it is 
economically feasible to redevelop existing 
or decommissioned hydro sites. The 


advantages of encouraging the development of 
small hydro includes displacement of oil use 
With a renewable resource; stable long term 
energy costs; and minimum environmental 
impact. But the challenge is to keep 
capital, maintenance and operating costs low 
enough to compete. 


wenerally, for a typical 400 kW hydro plant 
"ith a head of 100 feet, the turbine- 


;enerator equipment costs approximately 
‘4400/kW. The total capital requirement for 
. Small hydro project at an undeveloped site 
an range from three to five times the cost 
if power generating equipment. 


he federal government is currently 
roviding financial support for an inventory 
f the potential for small scale hydro power 
n Canada. The results of this work will 
elp to provide an improved basis for 
Stimating the range of economic 
Ppplications for small scale hydro. 


_Newfoundland and Labrador study identified 
0 mini hydro sites in the non-grid areas. 
f the technically feasible sites, 28 are 


MISE EN VALEUR, A PETITE ECHELLE, 
DES RESSOURCES HYDRO-ELECTRIQUE 


Selon des études préliminaires, le Canada 
pourrait produire jusqu'a 15 000 Mw d'énergie 
hydro-électrique grdce A des centrales de 
moins de 50 MW. Méme si ce potentiel se 
Situe dans des régions éloignées, il est pos- 
sible économiquement rentable de construire 
ces centrales prés de collectivités isolées 
qui, faute de mieux, doivent recourir & des 
combustibles coiiteux pour leur production 
d'électricité. Il serait méme rentable, 
dans certains cas, de modifier des centrales 
existantes ou de remettre en marche des 
centrales mise hors de service. L'encoura-~ 
gement de la mise en valeur, A petite 
échelle, des ressources hydro-électriques a 
comme avantages de remplacement du pétrole 
par une ressource renouvelable, la stabilité 
a long terme des coiits de l'énergie et un 
minimum d'effets néfastes sur 1'environne- 
ment. Le probléme est de garder les frais 
d'immobilisation, d'entretien et d'exploita- 
tion suffisamment bas pour que 1'électricité 
produite se vende 4 des prix compétitifs. 


Manitoba Hydro's Jenpeg Generating Station. This 
low head hydroelectric plant serves the dual 
purpose of regulating the water level of Lake 
Winnipeg (the storage reservoir for the Nelson 
River projects) and generating electricity. 


La centrale de Jenpeg de la Manitoba Hydro. 
Cette centrale hydro-électrique a faible hauteur 
de chute permet a la fois de régulariser le niveau 
du lac Winnipeg (réservoir pour les projets de la 
riviére Nelson) et de produire de l'électricité. 


En général, dans le cas d'une centrale hydro- 
électrique typique de 400 kW avec chute de 
100 pieds, le groupe turbo-générateur cofite 
environ 400 dollars par kilowatt. Les 
besoins totaux en capital pour ce qui est de 
la construction d'une petite centrale hydro- 
électrique en un lieu non encore mis en 
valeur peuvent atteindre trois a cing fois le 
cot du matériel nécessaire A la production 
d'électricité. 


Le gouvernement fédéral apporte actuellement 
son aide A financer 1l'exécution d'études 
visant a déterminer le potentiel des petites 
centrales hydro-électriques au Canada. Les 
résultats obtenus permettront de mieux 
évaluer les possibilités économiques qui y 
sont associées. 
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near remote coastal communities. A survey 
of hydro potential in British Columbia is 
underway and the results will help to 
provide an improved basis for estimating the 
range of economic application for small 
seale hydro in that province. For the 
purpose of project demonstration, a 400 kW 
hydro plant near  Roddicton (on the 
northwestern tip of Newfoundland) is under 
contruction. The Federal Government has 
also expanded the special cost allowance 
provision for a two year fast write-off for 
energy conservation equipment to include 
small scale hydro electric projects of 15 
megawatts or less. 


TIDAL POWER 


A possible important future source of energy 
involves the harnessing of the earth's tides. 
Tidal power is similar in all essential 
respects to hydroelectric power with the 
exception that the latter is obtained from 
the energy of a uni-directional flow of 
water. Tidal-electric power is derived from 
an oscillatory flow of water in the filling 
and emptying of partially enclosed coastal 
basins during the twice daily rise and fall 
of the ocean's tides. This energy may be 
partially converted into tidal-electric 
power by enclosing such basins with dams to 
create a difference in water level between 
the ocean and the basin, and then using the 
water flow while the basin is filling and/or 
emptying to drive hydraulic turbines 
propelling electric generators. 


The estimated total amount of the world's 
tidal-electrical energy is about 560 trillion 
kWh annually, of which about 46% is in the 
Bay of Fundy, (touching on Nova Scotia, New 
Brunswick and the U.S. State of Maine). 
About 30% of the potential world annual 
tidal-electrical generation can be found in 
the Minas-Cobequid Basins of the Bay of 
Fundy, on the coast of Nova Scotia: these 
basins have the highest tidal range in the 
world. 


Studies on the Bay of Fundy for tidal- 
electrical generation have been taking place 
for several years: a very detailed study in 
the late 1960's indicated that the project 
was technically feasible but not economically 
justified; another study completed in 1977 
selected a site but the economic and 
financial feasibility of developing it was 
not fully demonstrated. The preferred site 
would have a capacity of about 1 100 MW and 
was estimated to cost about $1.2 billion in 
1976 constant dollars (about $3.1 billion in 


60 


Ainsi, une étude menée a Terre-Neuve et au 
Labrador a pris de relever 80 emplacements 
éventuels dans les régions non desservies par 
le réseau électrique. Parmi ceux qui sont 
techniquement réalisables, 28 se situent prés 
de collectivités eétiéres isolées. Une autre 
étude est en cours de Colombie-Britannige aux 
mémes fins. Comme projet de démonstration, 
une centrale hydro-électrique de 400 MW est 
en construction prés de Roddicton, 4 la 
pointe nord-ouest de Terre-Neuve. Le 
gouvernement fédéral a également étendu aux 
projets hydro-électriques de 15 MW ou moins 
l'application de l'indemnité spéciale prévue 
pour l'amortissement rapide en deux ans du 
cout du matériel concu en vue des économies 
d'énergie. 


ENERGIE MAREMOTRICE 


Une des sources énergétiques de l'avenir 
fait appel au harnachement des marées. I1 
stagit de l'énergie marémotrice, qui est 
semblable A l'énergie hydro-électrique dans 
tous ses aspects essentiels, sauf que cette 
derniére est le produit de 1'écoulement 
undirectionnel de l'eau. Quant a 1'énergie 
marémotrice, elle provient du mouvement 
oscillatoire de l'eau pendant le remplissage 
de 1'évacuation de bassins eétiers 
partiellement fermés, au cours des deux 
montées et reculs quotidiens des marées. 
Une partie de cette énergie peut 6tre 
convertie en électricité; ni suffit 
dtenclore ces bassins de barrages qui 
permettent d'établir une différence de 
niveau d'eau entre les bassins et 1l'océan, 
puis, au cours du-_ remplissage ou _ de 
1'évacuation des eaux des bassins, 
l'écoulement de l'eau actionne des turbines 
hydrauliques qui, a leur’ tour, font 
fonctionner des générateurs électriques. 


Le potentiel mondi>1 d'énergie électrique 
d'origine marémotrice est estimé a environ 
560 billions de kWh par année, dont environ 
46 % se trouvent dans la baie de Fundy, qui 
touche la Nouvelle-Ecosse, le Nouveau Bruns- 
wick et l'Etat américain du Maine. Prés de 
30 % du potentiel de production électrique 
provenant de la marée se trouve dans les 
bassins des Mines et Cobequid de la baie dé 
Fundy, situés sur la cdte de la Nouvelle- 
Ecosse; ces bassins enregistrent les varia- 
tions de marée les plus élevées du monde. 


Il se fait des études sur la _ productior 
d'énergie marémotrice dans la baie de Fundy 
depuis des années; une étude trés détaillé 
a ce sujet, qui date de la fin des années 
1960, indique que ce projet était réalisabl 
au point de vue technique, mais qu'il n' était 
pas justifiable du point de vue de lé 


eurrent dollars), if completed by 1990. The 
annual output from the plant was estimated to 
be about 3.4 billion kWh. The major benefit 
of the tidal plant would be to displace the 
oil used for electrical generation in the 
Maritimes: the daily change in the 
availability of peak supply meant that the 
tidal installation would provide only about 
100 MW of dependable capacity, (that is, the 
amount of reduction in total capacity of 
other generation sources made possible by 
the tidal installation). 


The 1977 study recommended that a further 
site-specific, detailed engineering study be 
performed on the preferred. site. This 

further study has not as yet been undertaken, 
primarily due to the failure to date in 
establishing the Maritime Energy Corporation. 
This Corporation, or a similar agency, would 
be required to undertake the tidal power 
project as it would require the cooperation 
of the Maritime utilities. It would also be 
necessary to reach agreement on how funding 
for the engineering work would be shared 
between provincial and federal governments. 


In December, 1979 the Governments of Canada 
and Nova Scotia agreed on construction of a 
low-head hydro demonstration plant at a tidal 
site on the Annapolis River in Nova Scotia. 
(Low head refers to the small level 
differential of water which flows through 
the turbine.) The purpose of this project 
is to determine whether the Straflo turbine, 
developed in Europe for very small scale 
units, would be suitable on a larger scale. 
These units are usually around 4 MW but the 
Straflo one at Annapolis will be 18 Mw. 
Furthermore, this turbine will have a runner 
diameter of 7.6 metres, twice that of any 
previous Straflo unit. 


The Straflo unit at Annapolis Royal is the 
only one of this type of plant on salt 
water. The cost of the project is expected 
to be between $43 and $47 million, of which 
the Federal Government has provided a grant 
of $25 million. Due to its compactness, 
Power construction costs are significantly 
lower (about 10%) than for conventional 
Plants. Construction is expected to begin 
in 1980 and take three years to complete. 


Tidal-electric power potential evaluation is 
also underway in British Columbia and 
Quebec. B.C. Hydro estimates that thirteen 
tidal sites in that province could provide 
more than 13 billion kWh annually but the 
Sites are not economically feasible at 
Present. Hydro Quebec is in the process of 
assessing the tidal-electric power potential 
in Ungava Bay. 


rentabilité; une autre étude terminée en 
1977 montrait l'emplacement possible d'une 
telle installation, mais n'arrivait pas a 
démontrer complétement sa rentabilité 
économique et financiére. L' emplacement 
privilégié aurait eu une capacité d'environ 
1100 MW et aurait coifité prés de 1,2 
milliard de dollars de 1976, soit environ 
3,1 milliards de dollars courants, s'il 
avait été terminé avant 1990. La production 
annuelle de la centrale était évaluée a 
environ 3,4 milliards de kWh. Cette 
installation marémotrice aurait eu comme 
principal avantage de remplacer le pétrole 
utilisé pour produire de 1! électricité dans 
les Maritimes; le changement que connaitrait 
chaque jour l'approvisionnement de pointe 
Signifie que cette installation marémotrice 
n'offrirait qu'tenviron 100 MW de capacité 
sire, c'est-a-dire la réduction totale de la 
capacité des autres sources de production 
rendue possible par la capacité de cette 
installation. 


L'étude de 1977 recommandait qu'une autre 
étude technique détaillée soit effectuée sur 
les lieux privilégiés. Elle n'a pas eu lieu, 
ce qui est di surtout au fait que l'on n'a 
pas encore mis sur pied la Société de 1'éner- 
gie des Maritimes (SEM). Cette société ou 
un organisme semblable serait nécessaire 
pour la réalisation d'un tel projet d'énergie 
marémotrice, étant donné qu'il faudrait la 
collaboration des services d'électricité des 
Maritimes. I1 faudrait également en arriver 
a une entente sur la fagon dont le finance- 
ment des travaux techniques serait partagé 
entre le gouvernement fédéral et les 
administrations provinciales. 


En décembre 1979, les  gouvernements du 
Canada et de la Nouvelle-Ecosse ont convenu 
de construire une centrale de démonstration 
a faible hauteur de chute dans un endroit 
subissant la marée sur la riviére Annapolis, 
en Nouvelle-Ecosse; l'expression faible 
hauteur de chute désigne la légére différence 
de niveau de l'eau. qui traverse la turbine. 
Ce projet vise a déterminer si la turbine 
Straflo, mise au point en Europe pour les 
groupes électrogénes de faible envergure, 
convient a des groupes plus importants. Ces 
groupes sont habituellement de 4 MW environ, 
tandis que la turbine Straflo d'Annapolis 
sera de 18 MW. En outre, cette turbine aura 
un diamétre de roue mobile de 7,6 métres, 
soit le double de celui de tout groupe 
Straflo précédent. 


Le groupe Straflo a Annapolis Royal est la 
seule installation de ce genre située en 
bordure de l'eau salée. Le cout du projet 
devrait atteindre entre 43 et 47 millions de 
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WIND POWER 


Wind power is really a form of solar energy, 
as it is created by sun-generated thermal 
differentials. Windmills have provided 
farms with electricity across Canada since 
the 1920's. Now they could be a valuable 
supplementary source of power for the future 
in the form of wind turbines. 


Wind turbines come in many shapes and sizes 
with each design attempting to cope more 
efficiently with the availability of the 
wind. Wind varies not only with time and 
location but also with height above the 
earth's surface. Near the ground, 
frictional forces increase and this reduces 
the speed of the wind. There are areas in 
Canada which have higher than average wind 
velocities: the Atlantic provinces; the 
coast of Labrador; northern Quebec; the 
shores of the Gulf of St. Lawrence; the 
western shore of Hudson's Bay; and scattered 
areas on the Prairies and British Columbia. 


Wind turbines can be used in two ways. One 
way is to supply isolated communities, 
meteorological stations and communications 
sites. In these instances, the wind turbine 
would be assisting small diesel-driven 
generators. The second possibility would be 
large "windmill parks" where many wind 
turbines would be connected to the main 
electrical grid of a utility. 


An important factor for the future 
technology of wind turbines is structural 
dynamics. It is necessary to design a rotor 
that will not break apart when subjected to 
gale force winds. The lifespan of the rotor 
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dollars, dont 25 millions proviennent d'une 
subvention du gouvernement fédéral. En 
raison de la compacité de 1'installation, 
les frais de construction encourus’ sont 
considérablement inférieurs (d'environ 10 %) 
aux sommes consacrées A 1la_ construction 
d'une centrale classique. Selon les prévi- 
sions, les travaux débuteront en 1980 et 
devraient &tre achevés au bout de trois ans. 


La Colombie-Britannique et le Québec 
procédent également A 1'évaluation de leur 
potential en énergie marémotrice. Selon la 
B.C. Hydro, treize emplacements marémoteurs 
dans cette province pourraient fournir plus 
de 13 milliards de kWh, mais ces emplacements 


> 


ne sont pas rentables a l'heure actuelle. 


Quant a 1'Hydro-Québec, elle évalue 
actuellement le potential marémoteur de la 
baie d'Ungava. 


ENERGIE EOLIENNE 


L'énergie éolienne constitue réellement une 
forme d'énergie solaire, puisqu'elle est 
eréée A partir de différences thermiques 
produites par le soleil. Les moulins a vent 
fournissent de 1'électricité aux fermes 
partout au Canada depuis les années 1920. A 
l'heure actuelle ils pourraient se réveler 
une bonne source d'énergie supplémentaire 
pour l'avenir, sour forme de_ trubines 
éoliennes. 


Les trubines éoliennes prennent de 
nombreuses formes et tailles, chaque modéle 
étant congu pour utiliser d'une fagon plus 
efficace que les autres le vent disponible. 
Le vent varie non seulement selon le temps 
et le lieu, mais aussi selon 1'altitude. 
Ainsi, prés du sol, les forces de frictior 
augmentent, et réduisent du méme fait la 
vitesse du vent. Il existe des régions au 
Canada qui enregistrent des vélocités plus 
élevées que la moyenne: les provinces dé 
l'Atlantique; la cdte du Labrador; le Nore 
québécois; les cétes du golfe Saint-Laurent; 
la ecdte ouest de la baie d'Hudson; enfin, 
diverses régions des Prairies et de k 
Colombie-Britannique. 


Les trubines éoliennes peuvent servir d 
deux facgons. L'une consiste a alimenter les 


localités isolées, les station: 

va ? 7% ° ¥2 
météorologiques et les emplacements reserves 
aux communications. Dans ces cas, k 


trubine éolienne servirait A assister de 
petits générateurs mus au carburant Diesel. 


L'autre possibilité consisterait er 
l'aménagement de "pares d'éoliennes" 0 
nombre de turbines éoliennes — seraient 


years. Hence researchers are concentrating 
on materials that are both lightweight and 
strong. 


The National Research Council of Canada, has 
been active in the development of large 
vertical axis wind turbines. This organi- 
zation and Hydro Quebec have developed a 
joint proposal to construct a vertical axis 
Windmill which by 1983 would be the largest 
of its type in the world. This windmill 
would produce 4 MW and will have a height of 
‘110 metres. The cost is estimated at $17.5 
Million. 


to be economical, must be at least 25-30 


Two smaller prototypes of the vertical axis 
wind turbine with an output of 50 kW are 
jinstalled and operating at Holyrood, New- 
‘foundland and Swift Current, Saskatchewan. 
‘Also a number of 5 kW units have been 
installed in other locations to gain 
‘experience in the performance of the design 
“concept. 


reliées au réseau principal dtun_§ service 
d'électricité. 


Par ailleurs, la dynamique structurelle est 
un facteur important de la technologie des 
turbines éoliennes. En effet, il est 
nécessaire de concevoir des rotors qui ne 
rompront pas sous la pression dtun ouragan. 
Pour étre rentable, le rotor doit avoir une 
durée de vie utile d'au moins 25 A 30 années. 
Voila pourquoi les chercheurs concentrent 
leurs efforts sur l'étude de matériaux A la 
fois légers et résistants. 


Le Conseil national de recherches du Canada 
a réalisé des travaux pour le mise au point 
de grandes turbines éoliennes a4 axe 
vertical. Cet organisme et 1'Hydro-Québec 
Se sont entendus pour construire un moulin a 
vent a axe vertical d'ici 1983 qui serait le 
Plus grand de ce type dans le monde. Ce 
moulin a vent produirait 4 MW et atteindrait 
110 m de hauteur. Son coit est évalué Aa 
17,5 millions de dollars. 


Deux prototypes de turbines éoliennes A axe 
vertical de moindre taille sont installés et 
exploités A Holyrood (T.N.) et A Swift 
Current (Sask. ) ou leur production 
respective atteint 50 kW. De plus, on a 
installé un certain nombre de turbines 
6oliennes de 5 kW dans dtautres lieux afin 
de pouvoir évaluer, avec le temps, le 
rendement de ce type de modéle. 


National Research Council of Canada, has been 
active in the development of large vertical axis 
wind turbines. 


Le Conseil National de Recherche qu Canada a 
réalisé des traveaux pour la mise au point de 
grandes turbines éoliennes 4 axe vertical. 
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POWER FROM WOOD 


Increased consideration is being given to 
wood as a fuel for electricity generation. 
To date, such use of wood has been generally 
as a by-product in the form of waste from 
pulp and paper or lumbering operations, 
where there is a requirement for industrial 
process steam and_ electricity, as was 
mentioned in the section on cogeneration. 
Attention is now also been directed to wood 
grown and harvested for fuel use. Thermal 
plants fired by specifically harvested wood 
may be used to cogenerate steam and 
electricity, or just to produce electricity. 


The current challenge is to demonstrate that 
wood grown for fuel use alone can support 
harvesting and transport costs. Special 
attention is being given to new fast growing 
species as well as_ specialized forest 
management and harvesting. 


Studies on this latter possibility have been 
performed or are underway in Nova Scotia, 
Ontario, British Columbia and Prince Edward 
Island. In Nova Scotia, a study completed 
in 1979 on a 27 MW generating plant to use 
wood harvested specifically for fuel found 
that this proposal was not economically 
attractive. 


Studies are also being performed or have 
been completed on the use of waste wood for 
electricity generation alone (i.e. without 
cogeneration steam). In British Columbia, 
B.C. Hydro has commissioned a feasibility 
study of a 50 MW generating plant fired by 
wood waste (hog fuel), to be located at 
Quesnel, (an area where there are _ subs- 
tantial quantities of this material). A 
1978 study on a 14 MW plant in Hearst, 
Ontario using wood waste concluded that the 
project was not economically feasible 
without grants for at least a fifth of the 
total project cost. Other studies underway 
will help to define the circumstances under 
which power generation from wood harvested 
for this purpose is a feasible alternative. 
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ENERGIE DU BOIS 


Le bois est de plus en plus envisagé comme 
combustible pour la production 
d'électricité. Jusqu'a maintenant, il a été 
généralement employé A cette fin, comme 
sous-produit, sous forme de déchet de la 
fabrication des pates et papiers ou du bois 
de construction. D'ailleurs, ces opérations 
exigent une certaine quantité de vapeur 
industrielle et d'électricité, comme il a 
été mentinné dans la section sur la 
production miste. De plus, ‘on accordé 
maintenant une certaine attention au bois 
cultivé et  récolté, spécialement comme 
combustible. Les centrales thermiques 
alimentées de cette fagon peuvent produire 4 
la fois de la vapeur et de l'électricité ou 
simplement de 1'électricité. 


A l'heure actuelle, le défi est de démontrér 
que le bois cultivé uniquement en vue de 
servir de combustible est assez rentable 
pour supporter les frais de sa récolet et de 
son transport. Ainsi, les nouvelles especes 
d'arbres A croissance rapide tout comme la 
gestion et la récolte spécialisées des 
foréts recoivent une attention particuliére. 


A cet égard, des études ont été menées ov 
sont en cours en Nouvelle-Ecosse, er 
Ontario, en Colombie-Britannique et ¢£ 
1'fle-du-Prinee-Edouard. En Nouvelle- 
Ecosse, une étude concernant une centrale de 
27 MW devant utiliser du bois récolté comm 
combustible a pris fin en 1979. L'étude 
révélé que cette proposition n'était pa: 
attrayante du point de vue économique. 


De plus, des études relatives 
l'utilisation des déchets du bois aux seule: 
fins de la production d'électricité, 
(c.-A-d. sans production mixte de vapeur 
sont en cours ou ont déja pris fin. & 
Colombie-Britannique, la  BeCs Hydro | 
parrainé une étude de faisabilité concernan 
une centrale de 50 MW alimentéede résidu: 


forestiers (déchets de bois) son’ 
l'installation est prévue a Quesnel (régio 
ou ce matériau abonde). La conclusio! 


atteinte A la suite d'une étude menée @ 
1978 relativement A un projet de centrale d 
14 MW utilisant des déchets de bois a Hears 
(Ontario) que le projet nétait pa 
réalisable a établi du point de vue, san 
L'oectroi de subventions correspondant 4 
cinquiéme de son cotit total. Grace 
d'autres études actuellement en cours, i 
sera possible de définir dans quelle 
ecirconstances la _ production d'énergie 
partir du bois spécialement récoilté a cett 
fin constitue une solution réalisable. 


RESEARCH AND DEVELOPMENT 


During 1979 research expenditures related to 
the electric utility industry totalled over 
($170 million. Of this amount approximately 
$99 million was in research and related 
activity by Atomic Energy of Canada Limited 
(AECL) in support of the nuclear power 
‘program. A further $60 million was spent by 
electric utilities on research programs. 
Federal Research and Development expenditures 
relating to electrical energy and to the 
fuels associated with its production totalled 
approximately $9 million in addition to the 
nuclear expenditures noted above. Finally, 
a cooperative program managed by the Canadian 
Electrical Association and funded jointly 
with contributions from the federal govern- 
ment and the electric utilities spent 
ee. tinetedy $5 million in 1979. 


The AECL program in nuclear power development 
includes work on developing fuels for future 
‘CANDU reactors with consideration of advanced 
fuel cycles including thorium and the re- 
eycling of irradiated fuels. 


Ontario Hydro and Hydro Quebec both maintain 
substantial research laboratory facilities 
that undertake a variety of activities 
linked with the design and operating 
characteristics of the electric utility 
business. IREQ, the Hydro Quebec research 
Meetlity, .is- located. at Varennes, near 
Montreal. It concentrates a_ substantial 
fraction of its effort on high voltage 
transmission and related areas. The range 
of research activity is extensive and 
includes cooling systems for underground 
transmission, large wind turbines, series 
tapping of HVDC lines, studies in solar 
energy, energy storage and work on water 
source heat pumps. An extensive testing 
orogram on electrical and other equipment is 
tarried out both for the needs of Hydro 
duebec and for outside clients. Research 
sontracts have also been obtained from a 
umber of organizations including American 
3lectric Power, Electric Research Centres in 
Japan and Brazil, and the Electric Power 
fesearch Institute. (US. )s Over 430 
smployees comprise the Institute's staff. 


INtario Hydro conducts a large and varied 
‘esearch activity centered on its Dobson 
tesearch Laboratories in Toronto with a 
staff of over 500. The research program 
overs all aspects of utility performance 
fhrough divisions specializing in electrical, 
themical, civil and mechanical engineering 
‘esearch. The research program is giving 


RECHERCHE ET DEVELOPPEMENT 


Au cours de 1979, les dépenses consacrées A 
la recherche dans l'industrie des services 
d'électricité ont dépassé 170 millions de 
dollars. De cette  somme, environ 99 
millions de dollars allaient Aa la recherche 
et a des activités connexes entreprises par 
L'Energie atomique du Canada Limitée 
(1L'E.A.C.L.) dans le cadre de la promotion 
du programme d'énergie nucléaire. De plus, 
les services électriques ont dépensé 60 
millions de dollars en programmes de 
recherches. Les dépenses de recherche et de 
développement dans le domaine de 1'énergie 
électrique et des combustibles utilisés dans 
Sa production ont atteint environ 9 millions 
de dollars en plus de la somme déja 
consacrée a l'énergie nucléaire. Enfin, le 
programme coopératif dirigé par 
l'Association canadienne de l'électricité et 
subventionné 4 la fois par des contributions 
du gouvernement fédéral et des. services 
d'électricité a cofité environ 5 millions de 
dollars en 1979. 


Le programme de mise en valeur de l'énergie 
nucléaire de L'E.A.C.L. comprend le travail 
de développement de combustibles pour les 
réacteurs CANDU éventuels et tient compte 
des cycles des combustibles perfectionnés, y 
compris le thorium et le recyclage des 
combustibles irradiés. 


L'Hydro-Ontario et 1'Hydro-Québec  gérent 
toutes deux d'importants laboratoires de 
recherche ou ont lieu différentes activités 
liées 4 la conception et aux caractéristiques 
de fonetionnement des services. publics 
d'électricité. L'Hydro-Québec exploite 
1'IREQ, installation de recherche de plus de 
430 employés située A Varennes prés_ de 
Montréal. Une grande partie de son travail 
consiste A étudier le transport A haute 
tension et les domaines convexes. On y méne 
des travaux de recherche dans de nombreux 
domaines, y compris les systémes de 
refroidissement pour le transport 
souterrain, les 6oliennes de grandes 
dimensions, la prise série des lignes en 
C.C.H.T., les études portant sur 1l'énergie 
solaire, l'emmangasinage d'énergie et les 
travaux sur les thermopompes a eau. L'IERQ 
effectue également un important programme 
d'essai de matériel électrique et d'autres 
équipements tant pour répondre aux besoins 
de 1'Hydro-Québec qu'a ceux de clients 
extérieurs, ainsi que le démontrent les 
contrats de recherches entrepris a4 la demande 
d'un certain nombre d'organisations, 
notamment 1l'American Electric Power, des 
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attention to alternative energy sources 
including solar system evaluation, wind 
power and biomass fuels. Studies were 
undertaken on the use of waste heat from 
thermal generating stations for greenhouse 
and residential space heating applications. 
Other studies were made to improve 
combustion efficiency and safety in coal 
fired boilers and to explore properties of 
rock a thousand feet below ground to allow 
evaluation of underground power plants. 


Two other utilities have research 
divisions. Saskatchewan Power undertakes a 
variety of work designed to improve power 
plant efficiency and the utilization of coal 
for electricity generation. Several 
programs are underway on electric heating 
methods including the use of solar energy 
and the testing of off-peak furnaces. A $15 
million Research and Development Centre for 
B.C. Hydro is under construction and planned 
for official opening early in 1980. The 
facilities include a high voltage laboratory 
for dielectric tests up to 500 kV, a 
distribution short-circuit testing facility 
and a general research = and development 
laboratory for chemical, electrical, 
metallurgical, mechanical and civil 
engineering investigations. The Centre has 
a staff of 75 and an annual budget of about 
$3 million. 


The non-nuclear portions of the federal 
energy research program having particular 
relevance to electrical energy totalled $8.8 
million in 1979. Highlights included work 
on improved coal-firing and fluidized bed 
combustion, co-generation, electrical 
transmission and wind energy. 


The Canadian Electrical Association R&D 
Program is a cooperative venture in which 
virtually all Canadian electric utilities 
participate. Since the program's inception 
in 1974 over 150 projects have been committed 
in areas of electrical transmission, 
generation, distribution and in utilization 
and conservation of electricity. Approxi- 
mately 58 research contracts with a total 
value of about $4.7 million were awarded in 
1979. Many of the programs have shown 
potential to reduce operating costs, to 
improve efficiency or reliability of the 
equipment used to generate electricity and 
to deliver it to the ultimate customer. A 
further advantage of this program is_ to 
provide an opportunity for all electric 
utilities to participate in identifying 
research topics and managing the performance 
of... studies. This participation is of 
particular value for smaller utilities 
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centres de recherches en éGélectricité au 
Japon et au Brésil et 1'Electric Power 
Research Institute (&.-U.). 


Les 500 employés du Dobson Research 
Laboratories de 1'Hydro-Ontario, a Toronto, 
travaillent A un programme de_ recherches 
important et varié abordant tous les aspects 
du rendement du service public grace A ses 
divisions spécialisées en électricité, en 
chimie, en génie civil et mécanique. Le 
programme touche aussi aux nouvelles sources 
d'énergie, y compris 1'évaluation des 
systémes d'énergie solaire, 1'énergie 
éolienne et les combustibles de la biomasse. 


Dtautres études ont portér sur l'utilisation 
de la chaleur résiduaire des centrales 
thermiques pour le chauffage des locaux dans 
les serres et les maisons. D'autres travaux 
visaient l'tamélioration de l'tefficacité et 
de la sureté de la combustion dans les 
chaudieéres alimentées au charbon et sur les 
propriétés des roches enfoires mille pieds 
en profondeur, afin d'évaluer les 
possibilités de construire des centrales 
électriques souterraines. 


Deux autres services publics ont des 
divisions de _ recherche. La Saskatchewar 
Power entreprend une gamme de travaux visant 
A améliorer l'tefficacité des centrales et 
l'utilisation du charbon dans la productior 
d'électricité. Plusieurs programmes portent 
sur le chauffage électrique, y compris 
l'utilisation d'énergie solaire et 1'essai 
de chaudiéres pour périodes creuses.  L 
construction du centre de recherche et de 
développement de la B.C. Hydro d'une valeu! 
de 15 millions de dollars, doit prendre fir 
au début de 1980. Cette installatiot 
comprendra un laboratoire A haute tensiot 
pour tests diélectriques atteignant 500 kV. 
une installation de -vérification sur le 
court-circuits et un laboratoire général 4d 
recherche et de développement pour le 
travaux en chimie, en électricité, 4 
métallurgie et en génie mécanique et civil 
Le centre compte 75 employés et dispose d'tu 
budget annuel d'environ 3 millions 4d 
dollars. 


En 1979, les sommes consacrées par 1l 
gouvernement fédéral A la _ recherche no 
nucléaire dans le domaine de 1'énergi 
électrique, notamment sur 1'amélioration d 
la combustion du charbon et des lit 
fluidisés, la production mixte, le transpor 
de ltélectricité et l'énergie éolienne on 
atteint 8,8 millions de dollars. 


Le programme de recherche et de développemen 
de l'Association canadienne de 1'électricit 


; 
: 


having no formal research program of their 
; 
own. 


‘The longer term requirements are the 
following: to provide a larger fraction of 
total energy in the form of electricity; and 
to make greater use of renewable resources 
and the more abundant fuels for the 


production of electricity. These 
requirements make necessary ex panded 
programs of research, development and 


emonstration with Special emphasis on 
expanding the range of energy applications 
that can be performed efficiently and 
economically with electricity. 


est une entreprise coopérative lancée en 
1974 A laquelle participent presque tous les 
Services publics d'électricité du pays. 
Depuis 1974, plus de 150 projets ont été 
entrepris dans le domaine du transport, de 
la production, de la distribution, de 
l'utilisation et de l'économie d'électricité. 
En 1979, quelque 58 contrats de recherches 
d'une valeur totale d'environ 4,7 millions 
de dollars ont été accordés. Plusieurs 
projets ont laissé entrevoir la possibilité 
de diminuer les frais d'exploitation, 
d'améliorer l'efficacité ou la fiabilité du 
matériel utilisé pour produire l'électricité 
et la livrer au consommateur. Le programme 
présente également l'avantage de donner 
l'occasion a tous les services d'électricité 
de participer A l'identification de sujets 
de recherches et A la gestion du rendement 
des études. Les services publics moins 
importants non commanditaires d'un programme 
de recherches, profitent particuliérement de 
cette participation. 


Les besoins a long terme sont les suivants: 
fournir une plus_- grande party du stotal 
énergétique sous forme dtélectricité et 
accroitre l'utilisation des ressources 
renouvelables et des combustibles les plus 
abondants pour la production d'électricité. 
Ces besoins entrafinent nécessairement 
l'expansion des programmes de recherche, de 
développement et de démonstration, notamment 
en ce qui a trait Aa la diversification des 
applications efficaces et économiques de 
l'énergie électrique. 
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Edmonton Power's recently completed Clover Bar 
Generating Station takes cooling water from the 
North Saskatchewan River. This may be the last 
significant gas fired station that will be built in 


Alberta. 
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La centrale de Clover Bar de l'Edmonton Power, 
terminée récemment, tire son eau de 
refroidissement de la riviére Saskatchewan Nord. 
Il s'agit peut-étre de la derniére centrale 
d'importance alimentée au gaz en Alberta. 
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Table Al 
Energy Consumption in 
Canada, 1920-1979. 


Installed Capacity and Electrical 


Tableau Al Capacité de production 
installée et consommation 
d‘énergie électrique au 


Canada, 1920-1979. 


INSTALLED CAPACITY Electrical 
Thermal Energy Average Peak Generation Load 
Year Conventional Nuclear Sub-Total Hydro Total Consumption Demand Demand Reserve Factor 
PUISSANCE INSTALLEE Consommation 
Thermique électrique Demande Demande Production Facteur 
Année Classique Nucléaire Sous-total Hydro Total d'énergie moyenne de pointe de réserve de charge 
(a) (b) (ce) (d) (e) 
(MW) (GWh) (MW) (Mw) (MW) $ t 
1920 300 - 300 1 700 2 000 - - - a eo eS 
1930 400 - 400 4 300 4 700 19 468 2 222 - - - - 
1940 500 - 500 6 200 6 700 33 062 3 774 - c3 = = 
1950 900 - 900 8 900 9 800 55 037 6 283 - - < a 
1955 2 100 - 2 100 12 600 14 700 81 000 9 247 12 536 2 164 15 74 
1960 4 392 - 4 392 18 657 23 049 109 302 12 477 17 264 5 785 25 T2 
1961 5 072 - 5 Ove 19 019 24 091 110 950 12 666 18 353 5 738 24 69 
1962 5 609 20 5 629 19 338 24 967 116 135 3257 18 937 6 030 24 70 
1963 6 180 20 6 200 20 101 26 301 121 510 13 871 20 783 5 518 21 67 
1964 6 694 20 6 714 20 313 27 027 133 949 15 291 22 516 HOS 11 17 68 
1965 1 557 20 1 5TT AT GG: 29 348 144 165 16 457 24 167 5 181 18 68 
1966 8 307 20 8 327 22 438 30 765 156 956 17 917 25 921 4 B44 16 69 
1967 9 373 240 9 613 23) 355 32 966 165 812 18 928 27 812 5 154 16 68 
1968 10 711 240 10 951 24 957 35 908 175 845 20 074 30 300 5 608 16 66 
1969 129321 240 12 561 27 031 39 592 188 649 21 535 32 092 7 500 19 67 
1970 14 287 240 14 527 28 298 42 826 201 298 22 979 34 592 8 234 19 66 
1971 14 504 Te S70 16 075 30 601 46 676 211 492 24 143 35720 10 956 23 68 
1972 15 318 2 126 17 444 32 500 49 guy 229 692 26 220 38 921 11 023 22 67 
1973 yey Gh 2 400 20 111 34 266 54 376 248 013 28 311 42 699 11 677 21 66 
1974 18 085 2 666 2007511 36 779 57 530 266 244 30 393 42 528 15 002 26 T2 
1975 21 404 2 666 24 070 37 282 61 352 265 382 30 295 46 187 15 165 25 66 
1976 23 039 3 466 26 505 39 488 65 993 284 214 32 445 49 537 16 456 25 65 
1977 24 699 5 066 29 765 40 810 10. 575 299 588 34 200 52 001 18 574 26 64 
1978 26 154 5 866 32 020 41 898 73 918 316 161 36 091 54 279 19 639 27 66 
1979* 27 216 5 866 33 082 43 990 TT O72 322 718 36 840 57 625 19 447 25 64 
1920-55: figures are approximate, computed using actual Statistics (a) 1920-55: les chiffres sont approximatifs car ils ont été compilés 4 


Canada data for stations generating energy for sale to which have 
been added estimates for stations generating entirely for own use. 
1920-55 Canadian Energy Prospects (Royal Commission on Canada's 
Economic Prospects) John Davis, 1957. 1956-79, Statistics Canada 


Publication 57-202. 


Energy Consumption + 8 760 (hrs/yr). 
Statistics Canada Publication 57-204. 
Generation Reserve Data is based on capacity. These figures differ 
from those presented by Statistics Canada Publication 57-204 as 

latter are based on capability. 
Load Factor = Average Demand + Peak Demand. 
Preliminary Data. 


Average Demand = 


partir des données recueillies par Statistique Canada pour les centrales 
dont la production d'énergie est destinée a la vente auxquelles viennent 
s'ajouter les données des centrales dont la production sert A leur propre 
usage. 1920-55, Perspectives économiques du Canada (Commission royale 
d'enquéte sur les perspectives économiques du Canada), John Davis, 1957. 
1956-79, Publication n° 57-202, Statistique Canada. 

Demande moyenne = consommation d'énergie + 8 760 (heures/année). 
Publication n° 57-204, Statistique Canada. 

Les données sur la production de réserve sont fondées sur la puissance. 
Ces chiffres ne correspondent pas A ceux que donne la publication n° 57- 
204 de Statistique Canada qui sont fondés sur la possibilité de production. 
Facteur de charge = demande moyenne + demande de pointe. 

Données préliminaires. 
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SELECTED BIBLIOGRAPHY OF 
ELECTRICAL ENERGY PUBLICATIONS 


For readers requiring additional statistical 
information, the following publications are 
issued in English and French by the Manufac- 
turing and Primary Industries Division, 
Statistics Canada. Copies may be ordered 
from: 


Statistics Canada 
Ottawa, Ontario 
Canada 

K1A OT6 


Electric Power Statistics, Volume I - Annual 
Electric Power Survey of Capability and Load 
(Catalogue No. 57-204) 


Presents the results of the annual 
electric power survey of capability and 
load and covers all producers of elec- 
trical energy in Canada which generate 
or will generate 20 millions kWh or more 
per annum during the forecast period. 


Electric Power Statistics, Volume II -- 
Annual Statistics (Catalogue No. 57-202) 


Includes various statistics, on an 
annual basis, for electric utilities and 
industrial establishments including 
installed capacity, generation, supply 
and disposal, number of customers, 
revenue, energy transfers, domestic and 
farm service, and transmission mileage. 
Statistics on fuels, employees, wages 
and salaries, assets and liabilities, 
income account, taxes and capital and 
repair expenditures are also included 
for electric utilities. 


Electric Power Statistics, Volume III - 
Inventory of Prime Mover and _ Electric 
Generating Equipment (Catalogue No. 57-206) 


Provides a detailed listing of prime 
mover and generating equipment above 500 
kW, on an annual basis. 


Electric Power 
(Catalogue NO. 57-001) 


Statistics, Monthly 


Presents, on a monthly basis preliminary 
electrical energy statistics. 
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BIBLIOGRAPHIE DE PUBLICATIONS 
RELATIVES A L’ENERGIE ELECTRIQUE 


Les lecteurs désireux d'obtenir des donnée: 
statistiques additionnelles peuvent demande: 
les publications suivantes, en anglais et e 
francais, préparées par la Division de 
industries manufacturiéres et primaires d 
Statistique Canada. Les commandes doiven 
étre adressées a: 


Statistique Canada 
Ottawa, (Ont.) 

K1A OT6 

Canada 


Statistique de l'énergie électrique, volum 
I. -=- "Enquéte annuelle sur la _ puissance 
maximale et sur la charge des réseaux" (n 
de catalogue 57-204) 


présente les résultats de 1'enquét 
annuelle sur la puissance maximale é 
sur la charge des réseaux et traite 4 
tous les producteurs d'énergie électriqu 
du Canada qui produisent ou produiron 
20 millions de kWh ou plus par année a 
cours de la période de prévision. 


Statistique de 1l'énergie électrique, volun 
II. -- "Statistiques annuelles" (n° ¢ 
catalogue 57-202) 


comprend diverses données statistique 


annuelles relatives aux service 
d'électricité et aux établissement 
industriels, notamment la puissan 
installée, la production, 1'approv: 


sionnement et l'utilisation, le nombi 
dtabonnés, les revenus, les transfert 
d'énergie, les services aux résidenc« 
et aux fermes ainsi que les réseaux 
transport. Sont également incluses 
pour les services d'électricité, 1 
données statistiques relatives a 
combustibles, aux employés, al 
traitements et salaires, aux actifs | 
passifs, aux comptes de revenu, 4a 
impéts et aux frais d'établissement | 
d'entretien. 


Statistique de l'énergie électrique, volu 
III. -- "Inventaire des moteurs primaires 


des génératrices électriques" (n° 
catalogue 57-206) 
présente une énumération annuel: 


détaillée des moteurs primaires et d 
génératrices électriques de plus de 5! 
kW. 


--— 


| 


tctricity Bills for Domestic, 


| 
203) 


_ one energy 


ications Office, 
is 16e, France. 


Commercial 


Small Power Service (Catalogue No. 


Based on the rate schedules supplied by 
the power companies and municipalities 
responsible for the distribution of 
electrical energy in the cities and 
towns covered in an annual survey. 
Monthly bills are computed to show the 
revenue according to the distributors 
from the sale of definite quantities of 
electricity used for specific purposes. 


RTERLY REPORT ON ENERGY-SUPPLY DEMAND IN 
ADA (CATALOGUE NO. 57-003) 


Energy balance sheets in both natural 
units and terajoules for fuel types by 


region. Each balance sheet shows data 
on production, imports, exports, 
interregional movements, conversion from 


form to another, and 
consumption by consuming sectors. 


following publications are available at 
dian Government Bookstores, or from OECD 
2 rue André-Pascal, 75 


anization for Economic Cooperation and 
lopment, Survey by the Energy Division, 
a Survey of Electric Power Equipment, 


dation and Prospects 


Combines the results of two 
carried out by the OECD: 


studies 


o Survey of the Energy Division in 
the development of capital 
equipment in the electricity 
supply industry and its technical 
characteristics (Part One) 


o Survey of the Special Committee 
for Machinery on the trends of 
deliveries, orders on hand and 
production capacity of European 
manufacturers of heavy equipment 


for power stations (Part Two) 


These two complementary surveys show the 
Situation as of January 1st and give an 


indication of trends for the next five 


years. 
nization for Economic Cooperation and 
‘lopment, Energy Division, The 


‘tricity Supply Industry 


Annual general review of the electricity 
Supply industry in OECD countries in the 
last two years and provides an outlook 
for the following five years. 


Statistique de l'énergie électrique, mensuel 
(n° de catalogue 57-001) 


présente chaque mois les 
preliminaires relatives 4 
électrique. 


statistiques 
1l'énergie 


"Facture d'électricité pour les 
domestique, commercial et A la 
industrie" (n° de catalogue 57-203) 


services 
petite 


se base sur des échelles de 
fournies par les 
d'électricité et les 
responsables de la 
l'énergie électrique 
villes et les municipalités qui font 
l'objet d'une enquéte annuelle. Les 
factures mensuelles sont calculées de 
fagon a montrer le revenu retiré, selon 
les distributeurs, de la vente de 
quantités définies d'électricité 
utilisées a des fins précises. 


tarifs 
producteurs 
municipalités 
distribution de 
dans les’ grandes 


BULLETIN TRINESTRIAL - DISPONIBILITE ET 
ECOULEMENT D'ENERGY AU CANADA 


bilans énergétiques en unités naturelles 
et en terajoules pour combustibles 
différents, par région. Chaque bilan 
fournit des données sur la production, 
les importations, les exportations, les 
transferts d'énergie dt'tune région A 
l'autre, la conversion d'une _ forme 
d'énergie A une autre et la consommation 
selon secteurs de consommation. 


Les publications suivantes sont en vente aux 
librairies du gouvernement du Canada ou au 
pureau des publications de 1'0.C.D.E., 2, 
rue André-Pascal, 75 Paris 16©, France. 


Organisation de coopération et de 
développement économiques, enquéte de la 
Division de l'énergie, "Enquéte annuelle sur 
l'équipement électrique". Situation et 
perspective 

combine les résultats de deux études 
exécutées par 1'0.C.D.E. soit: 


Oo une enquéte de la Division de 
l'énergie sur le développement de 
1'équipement lourd et de ses 


caractéristiques techniques dans 
l'industrie de l'électricité (Partie 
T) 


o une enquéte de la Commission spéciale 
du matériel sur les tendances des 
ventes, des commandes en main et de 
la capacité de production des 
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Organization for Economic Cooperation and 
Development, Economic Statistics and 
National Accounts Division, Statistics of 
Energy 


Presents annually a set ofjupibasic 
statistics on production, trade 
consumption, etc. for each source of 
energy, following a standard pattern so 
that they are presented in consolidated 
and comparable form. 


In addition, more detailed information on 
individual foreign countries can be obtained 
by contacting individual electric utilities 
or government agencies. 
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fabricants européens de_ matérie 
lourd de centrales (Partie II). 


Ces deux enquétes complémentaire: 
présentent la situation au 1& 
janvier et donnent une indication de 
tendaneces pour les cinq prochaine 


années. 
Organisation de coopération et d 
développement économiques, Division d 


1'énergie, "L'industrie de l'électricité" 


présente une revue générale chaque anné 
de l'industrie de l'électricité dans le 
pays de 1'0.C.D.E. au cours des deu 
derniéres années et une perspective de 
cing prochaines années. 


Organisation de coopération et d 
développement économiques, Division de 1 
statistique économique et des _ compte 
nationaux, "Statistique de 1'énergie" 


présente annuellement un ensemble 4d 
statistiques fondamentales sur 
production, le commerce, ] 
consommation, etce., de chaque sourc 
d'énergie selon une séquence normalisé 
de fagon A présenter une forme unifié 
et comparable. 


=) 


Tl est en outre possible d'obtenir dé 
renseignements plus détaillés sur des pay 
étrangers en stadressant aux service 
d'électricité, aux organisations et ai 
organismes gouvernementaux de chaque pays. 
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EFINITIONS AND ABBREVIATIONS 


Capacity: 


Power: 


Production: 


Consumption: 


Power: 


Energy: 


Voltage: 


The rated ability of facilities to Produce or deliver power at a given 
point in time, for example, installed generating capacity means the 
maximum amount of power that can be generated at a given point 
in time. 


The time rate at which electrical energy is made available, typically 
measured in kilowatts. 


Generation of electrical energy, typically measured in kilowatt-hours. 


Use of electrical energy, typically measured in kilowatt-hours. 


kW — kilowatts 
MW — megawatts 
GW — gigawatts 
TW — terawatts 


kWh — kilowatt-hours 
MWh — megawatt-hours 
GWh — gigawatt-hours 
TWh — terawatt-hours 


kV — kilovolt 


1 000 kw 
1 000 000 kw 
1 000 000 000 kw 


od Tl 


1 000 kWh 
1 000 000 kWh 
1 000 000 000 kWh 
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DEVELOPMENTS 
IN 1980 


The concern for energy security in 
Canada, particularly as it relates to oil 
availability, continued to be a focus for 
policy makers at federal and provincial 
levels of government in 1980. The 
following is an overview of major policy 
decisions that have an impact on 
electrical system planning and resource 
development. 


Federal Policy Developments 


In October 1980, the federal government 
announced the implementation of a 
National Energy Program, which was 
devised to secure Canada’s energy 
future. One of the major thrusts of the 
National Energy Program is to encourage 
substitution of oil with more plentiful and 
less expensive resources in order to 
reduce oil use in each of the industrial, 
commercial and residential sectors to 
10% of the total energy used in these 
sectors. 


In relating the achievement of this 
objective to electrical energy, a number 
of incentive programs have been 
developed. On a national level, the 
federal government will seek agreement 
with the provinces to implement a basic 
program providing taxable grants to 
subsidize conversion from heating oil to 
natural gas, electricity or other sources. 
This program will be offered to a limited 
extent in the Atlantic Provinces; 
electricity will be an acceptable substitute 
in New Brunswick and certain 
communities in Labrador. Its use will be 
extended to other communities in the 
Atlantic region when the use of oil for 
electricity production is substantially 
reduced. The availability of the program 
for electricity as an oil substitute in other 
provinces will be conditional on provincial 
preferences. For example in British 
Columbia the program will not be offered 
in regions served by gas. 


To accelerate the decline in oil use for 
electricity production, a program has 
been established to assist the four 
Atlantic Provinces in developing their 
energy options away from dependence 
on imported oil. Included in this program 
are: 


e A Utility Off-oil Fund, with funding 
over the initial 4 years of $175 
million to finance, on a grant basis, 
up to 75% of the cost of 
environmentally acceptable 


conversions of oil-fired electricity 
generating plants to coal; 


@ Provision for an equity contribution 
of up to $200 million in support of 
hydro development on the lower 
Churchill River in Labrador; 


e Provision of adequate funds to 
permit assessment of the technical 
and economic feasibility of the 
Donkin coal mine in Nova Scotia, 
part of the output of which would be 
used for electricity generating plants 
in Nova Scotia; and 


e@ Provision of up to $150 million by 
1985 to support the development 
and commercialization of new 
coal-utilization technology; it is 
envisaged that the bulk of the 
funding will go to demonstrating 
fluidized-bed combustion in a 
commercial-scale generating station 
in Cape Breton and other promising 
technologies, to be used to displace 
oil-fired capacity. 


In addition to the above new programs, 
the federal government will continue to 
finance interprovincial electrical 
connections through loans covering up to 
50% of capital investment, where this 
assistance is required. 


It is anticipated that the electricity share 
of primary energy supply will increase 
from 37% in 1980 to 44% in 1990. 


Provincial Policy 
Developments and Issues 


Maritime Energy Corporation 


In spite of extensive negotiation between 
federal and provincial governments, 
establishment of a Maritime Energy 
Corporation was not possible. As a 
partial substitute for this regional 
organization, the Maritime premiers 
decided to establish an advisory 
committee of senior utility officials, 
together with observers from the federal 
and provincial governments, to provide 
technical and operational co-ordination 
among the utilities. In exercising its 
mandate, the committee will co-ordinate 
development of annual load growth 
forecasts, short- and long-range utility 
expansion plans, electrical research, 
development and conservation programs, 
and provide a regional focus for 
operations involving neighbouring utility 
systems. 


Churchill Falls Water Rights 
Reversion Act 


In late 1980, the Government of 
Newfoundland introduced legislation fc 
reversion of the water rights with respe 
to the Churchill Falls power complex, 
owned by Churchill Falls (Labrador) 
Corporation (CFLCO). CFLCO is 66% 
owned by Newfoundland and Labrado: 
Hydro and 34% owned by 
Hydro-Québec. The new legislation wil 
not be promulgated until the proposed 
action is declared legal by the 
Newfoundland Supreme Court and the 
Supreme Court of Canada, a process 
expected by the province to take abou 
years. Newfoundland claims that the 
water lease for the project provides fol 
Newfoundland to be given priority to tt 
plant output. The province claims that 
took this action only after it was unabl 
to obtain agreement with Hydro-Quebe 
on withdrawal of amounts of power 
beyond the 300 MW (megawatts) 
specified in the power contract, in spit 
of the provisions of the water lease. In 
power contract running until 2041, 
Hydro-Québec purchases all except 5: 
MW of the 5225 MW output of the 
Churchill Falls plant. In addition to the 
300 MW of the output of the Churchill 
Falls plant recallable by Newfoundlanc 
225 MW is allocated to a company in 
Labrador. 


Transmission Corridor for Labrado 
Power 


Running parallel to the Churchill Falls 
issue is a second issue related to acceé 
of Labrador power to markets external 
Québec. The Government of 
Newfoundland is seeking to obtain a 
power corridor through Québec so thai 
excess electricity from power projects 
Labrador can be sold in Maritime and 
U.S. markets. 


The Newfoundland government contra 
the electricity transmission dispute with 
the free interprovincial passage of oil é 
gas and is calling for the federal 
government to provide the transmissio 
line corridor under its constitutional 
powers. 


Hydro-Québec officials have made put 
statements indicating that they are 
prepared to negotiate with Newfoundla 
on all outstanding electrical issues. 


-rovincial Jurisdictional — Rights through a reinforced transmission sufficient to maintain CANDU as a 


ower Transmission system. In the initial stages, Alberta viable option for the future; it 
he Supreme Court of Canada ruled would be the main consumer (1000 MW). estimated the requirement, until 
ecently, in a jurisdictional dispute The grid would provide Manitoba with the 2000, in Ontario for no more than 
oncerning the Alberta Energy necessary export markets to proceed one 3400 MW four-reactor plant 
4esources Conservation Board’s with the development of its northern after Darlington. 
lecision to allow Calgary Power the right Yo potential and thereby develop a @ Ontario Hydro should re-examine the 
) build a 500 kV (kilovolt) line to western renewable power base as advantages of high voltage direct 
iterconnect with the British Columbia Insurance against future shortages of current (HVDC) for the proposed 
B.C.) Hydro transmission system, that a _'0SSil fuels. Preliminary indications provincial east-west interconnection. 
rovince has the constitutional right to suggest that the proposal Is economically 7 F : 
uthorize construction of power lines to 2Nd technically feasible. A final decision e The studies aimed at strengthening 
on the project is expected in 1981. the electricity interchange Capability 


e connected with those of adjacent 
rovinces. When the connection is made, Final Report of the Porter 
ower transmission may be subject to 


with Québec should be expedited; 
they should be extended to ensure 


ee, rh eats Commission close collaboration between Ontario 
erick cen teva Cee The Royal Commission on Electric ne Sie in future system 
nd continue to be, subject to federal Power Planning in Ontario was Sa SLABS eon sTe 
risdiction under the National Energy empowered in 1975 to examine the ies 
oard Act. long-range planning concepts of Ontario @ Efficiency goals should be 
Hydro for the period 1983-1993 and established for all energy sectors. 
Vestern Power Grid beyond, and matters related thereto. It 


@ Municipal utility commissions and 
Ontario Hydro should be encouraged 
to pursue activities to promote 


1 response to the Manitoba presented its final report in February, 
overnment’s initiative for a western 1980. Major recommendations of the 
Commission include: 


anada electric power grid, the three energy utilization and conservation 
rairie Provinces decided, in 1980, to @ Ontario Hydro should use a range of in order to optimize the use of 
roceed with ae feasibility study of 2.5 to 4.0% for annual growth of electricity. 

le proposal. The study will determine i : : 

le costs and benefits to the three ete Consumption, Production and 
rovinces of transmitting Manitoba hydro © Ontario’s nuclear expansion Capacity 

ower into Alberta and/or Saskatchewan requirements alone will not be 


This section provides an overview of 
electricity consumption, production and 
installed capacity in Canada in 1980. The 
section entitled “Forecast Electricity 
Demand, Production and Capacity” 
provides forecasts of these aspects of 
the industry for Canada; appendix tables 
provide quantitative information on these 
topics by provinces. 


Consumption 


Total electricity consumption for 1980 
was 339 443 GWh(gigawatt-hours), an 
increase of 5.2% over 1979. This 
increase was significantly greater than 
the 2.9% recorded in 1979 and 
considerably above the annual average 
growth rate of 4.5% since 1973. It was 
achieved in spite of the fact that real 


The LG3 projectin theLa Grande! complex of Québec's 
James Bay hydroelectric development, located at a 
point where anisland divides the river into two branches. 
The spillway, capable of diverting a flow equal to the 
average flow of the St. Lawrence River, is located in the 
left foreground; the power house is being erected in the 
right background. 


Table 1. Provincial Electricity Supply and Demand 


Province 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Québec 


Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Yukon 


Northwest Territories 


CANADA 


Year 


Total 
Net provincial 
Generation exports demand 
(GWh) 
46 258 37 829 8429 
4854 84 4770 
N20 -388 Sys) 
250 - 250 
6 863 54 6 809 
3511 -195 3706 
9283 475 8808 
5142 921 4221 
97 807 -20 344 118151 
75877 6147 69 730 
110125 3808 106317 
63 856 -5 632 69 488 
19 462 5513 13949 
8449 -318 8767 
9188 -624 9812 
6011 WS 5 236 
23 391 278 eZ Ans 
10035 15 9 880 
43 334 632 42702 
26 209 448 25761 
384 . 384 
224 - 224 
455 - 455 
304 - 304 
366 677 27 234 339 443 
204 723 -1386 203 337 


1979-1980 


demand Residential 


growth and farm Commercial 


PAS 


0.4 


4.5 


Theil 


9.6 


Vee 


=2.1 


2.3 


8.4 


3.5 


8.8 


17.3 


Sy 


Table 2. Major Additions in 1980 


Province 


Newfoundland 


Nova Scotia 


New Brunswick 


Québec 


Saskatchewan 


Alberta 


British Columbia 


TOTAL 


Project name* 


Hind’s Lake 
Lingan 
Mactaquac 
LG-2 

Poplar River 


Sundance* 
(TransAlta Utilities 
Corp.) 


Gordon M. Shrum 
Seven Mile 
Peace Canyon 


Percentage of total demand 


(%) 


14 
9 


43 
27 


24 
25 


24 
13 


Plant type 


Hydro 
Steam (coal) 
Hydro 
Hydro 
Steam (coal) 


Steam (coal) 


Hydro 
Hydro 
Hydro 


Losses an 


Industrial unaccountec 


Number 
of units 


4 


Capacity 


(MW. 
7 
15( 
10( 
233 
301 


JOQOUVAL EE eee 


*Provincially owned utilities, except where indicated. 


: Industrial 


Commercial 


economic growth as measured by gross 
national product, a major determinant of 
electricity demand, increased by only 
about 0.1%. The major causes for the 
increase this year appeared to be 
weather related (a hot summer and cool 
fall) as well as increased industrial 
activity in New Brunswick and Québec 
following industrial disputes in 1979. 


Figure 1 indicates the percentage of 
electricity demand that goes to each of 
the residential, commercial and industrial 
sectors. Table 1 lists the amount of 
electricity consumed by each province, 
the percentage increase in 1980 over 
1979 and the proportion of electricity 
consumed, which goes to each market 
sector. 


Production 


Total electricity production in 1980 was 
366 677 GWh, an increase of 4.1% over 
1979. This increase is related to an 
increase of 5.2% to meet domestic 
consumption and a 7.9% decrease in net 
exports to the United States. Figure 2 
illustrates the energy source for this 
production. 


Capacity 

Preliminary information indicates that net 
additions to generating capacity during 
1980 totalled 4742 MW, which raised the 
total installed generating capacity by 
6.2% to 81 638 MW. The capacity 
additions consisted of 3915 MW hydro 
and 827 MW conventional thermal. Major 
additions are indicated in Table 2. Figure 
2 shows the capacity and production 
breakdown by energy source and by 
region. The type of installed capacity and 
electricity production by principal energy 
source for each province is depicted in 
Figure 3. 


The historical installed capacity mix from 
1915 to 1980 is described in Figure 4. 


B.C. Hydro'’s Peace Canyon Project, opened in Sep- 
tember, 1980. The project has an installed capacity of 
700 MW, it re-uses the water which has already gener- 
ated electricity at the Gordon M. Shrum generating 
station 23 km upstream. 
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Table 3 provides an overview of the type 
and quantity of fuel use by utilities for 
each province in 1979. This indicates 
that Ontario is by far the largest user of 
fuels for electricity production, accounting 
for about twice the amount of Alberta, 
the second largest user. 


Ontario imports about 80% of its coal 
requirements from the United States; the 
remainder of its coal use is from western 
Canada. The coal used by Manitoba is 
imported from other western provinces. 
Nova Scotia and New Brunswick use 
their own coal resources. 

Oil used by the Atlantic region and 
Québec is imported from outside 
Canada. The natural gas and uranium 
used are from domestic sources; the 
natural gas from western Canada and 
uranium from Ontario and 
Saskatchewan. 


Table 5 in the section entitled “Forecast 
Electricity Demand, Generation and 
Capacity” indicates the forecast source 
of electricity generation over the next 20 
years. It is expected that hydro, coal and 
nuclear will be the source for most 
generation. The amount of oil used is 
expected to decline by about 50% over 
this period, while the amount of gas used 
is expected to remain about the same as 
it is at present. It is expected that coal, 
nuclear and hydro generation will 
substitute for much of the present 
oil-fired generation in the Atlantic region 
during the next 20 years. Most of the 
remaining oil-fired generation will take 
place in Ontario and Québec, for peaking 
purposes. 
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Table 3. Fuel Use by Utilities, 1979 


Province Coal 
(103 tonnes) 
Newfoundland - 
Prince Edward Island - 
Nova Scotia 526 
New Brunswick 198 
Quebec = 
Ontario 9749 
Manitoba 71 
Saskatchewan 4957 
Alberta 9 367 
British Columbia = 
Yukon and Northwest - 
Territories 
CANADA 24 868 


3043 


SOURCE: Statistics Canada, Publication 57-202. 


Province Coal Oil 
Newfoundland = 16 
Prince Edward Island - 3 
Nova Scotia 15 35 
New Brunswick 6 53 
Québec - 3 
Ontario 292 11 
Manitoba 1 1 
Saskatchewan 77 - 
Alberta 188 = 
British Columbia - 1 
Yukon and Northwest = 3 
Territories 

CANADA 579 126 


SOURCE: Statistics Canada. 


i 


2082 


Uranium 


Energy 
content 


(108 TJ) 
16 


782 


Total 


Percent 
of te 


ce ES 


100. 


FORECAST 
ELECTRICITY 
DEMAND, 
PRODUCTION AND 
CAPACITY 


This section provides an overview of the 
forecast electricity demand, source of 
production and installed generating 
capacity for Canada. More detailed 
quantitative information is found in 
Tables A6 and A7. 


Forecast Demand 

Increased demand for electricity is 
basically a function of growth of 
population, economic activity and the 
price of electricity relative to prices of 
competing fuels such as oil and gas. 
Figure 5 relates population and real 
gross national product (GNP) to 
electricity demand; it illustrates the very 
high correlation of these factors. The 
annual rate of growth in electricity 
demand was very stable, at about 6 to 
7%, for the 25 years up to 1973, during 
which period the rate of growth of real 
GNP was about 5%, with population 
growth at about 2%. The rapid increase 
in energy prices, and the relatively low 
growth of economic activity in Canada, 
has tended to reduce the annual rate of 
increase in energy consumption. Since 
1973, when there was a quadrupling of 
world oil prices, the annual growth rate of 
electricity demand has fluctuated 
considerably, but the compound annual 
growth rate has been about 4.5%. During 
his period the rate of economic growth 
has been 2.6% (below its potential 
growth of about 5%). Although it is 
difficult to specify the role played by the 
various factors, the reduced rate of 
slectricity demand is undoubtedly caused 
Ny a combination of the relatively low 
fate of economic growth, much higher 
slectricity prices and conservation 
neasures. 

The unsettled economic conditions, both 
n Canada and elsewhere, during the 
ecent years of rapidly rising energy 
orices makes it very difficult to forecast 
slectricity demand with any high degree 
of confidence. However, from the 
yeceding discussion, it can be stated 
vith some certainty that growth of 
‘lectricity demand will be lower during 
he period from 1980 to 2000 than it was 
luring 1960 to 1980. A comparison of 
ne annual growth rate of population, 
‘Conomic activity and total energy 
lemand for the 1960-1980 period with 
ose forecast for 1980-2000 are shown 
1Table 4. 

Jtility forecasts (as of January 1981) of 
Verage annual percentage electricity 
€mand growth on their systems are: 


Per Capita Electricity Consumption (kWh x 103) : 


Newfoundland 
Prince Edward 
Island 
Nova Scotia 
New Brunswick 
Québec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 


. Figure 5 


1980-1990 1980-2000 


(%) 


___ Historical Relationship Between Per Capita Electricity Demand 
and Per Capita Real Gross National Product 


Table 4. Historical 


and Forecast 
Annual Growth Rates for 
Real GNP, Population and 
Primary Energy 


1960-1980 1980-2000 
(%) 
Real GNP 4.5 2.9 
Population 1.46 0.8 
Primary energy 4.5 1.8 


SOURCE: Department of Energy, Mines and 


Resources, Energy Demand Forecasting 


Model. 
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Figure 6 illustrates the National Energy 
Board (NEB) forecasts of high, low and 
median (most probable) electricity 
demand for Canada. Included on the 
graph for comparison is the electricity 
demand forecast taken from Statistics 
Canada Publication 57-204, based on 
forecasts provided by the major utilities. 
It may be noted that the utility forecast of 
electricity demand is somewhat higher 
than the NEB most probable foecast. 
This is a normal situation, since the 
utilities must provide facilities to meet 
expected demand, and the cost of under 
capacity through curtailed economic 
activity is greater than that of over 
capacity. 


Recent government initiatives are 
expected to increase electricity demand. 
The National Energy Program introduced 
by the federal government in October 


1980, included financial incentives to 
switch from use of oil to non-oil sources 
of energy. The primary substitution is 
expected to be with gas and electricity. 
This program was reinforced in Ontario 
in the spring of 1981 when the Ontario 
government introduced a program to 
encourage the use of electricity as a 
substitute for other energy forms. 


The future relative price of gas/oil and 
electricity is also expected to result in 
increasing the demand for electricity. The 
energy demand forecasting model of the 
Department of Energy, Mines and 
Resources is based on gas/oil prices 
increasing at an annual rate of about 5% 
above the rate of inflation during the next 
10 years, while the annual real rate of 
increase of the electricity price is about 
1.5% 


Forecast Production and 
Capacity 


The present and forecast future sources 
of generating capacity and production 
are shown in Table 5. This indicates tha 
oil and gas use for electricity generation 
at present only a small portion of the 
total, will decline in absolute terms over 
the next decade, then increase slightly 
towards the end of the century to the 
present position. As a percentage of the 
total generation, oil and gas will be use 
as the source of only 3% in 2000 
compared to 6% in 1980. Coal, uraniurr 
and hydro will be the major sources of 
electricity generation. Gas and oil will bi 
used mainly for peaking purposes. 


Forecast capacity expansion by province 
is provided in Table A6. 


jit 


able 5. Forecasts of Generating Capacity and Production* 


__ == ann np eee 
Installed capacity 
eee 


Conventional thermal Nuclear Hydro Total 
>ar Oil Gas Coal Total 
q (aw) 
80+ 8.3 4.5 14.7 27.5 5.9 47.9 81.6 
185 8.5 520 18.3 32:3 10.1 98:2) 1006 
190 10.4 el 23.6 39.0 14.2 66:35 9 119)5 
195 13.2 5:3 26.8 45.3 eo 81.1 143.9 
100 15.8 SZ 31.4 52.4 Pit 93.4 167.5 


Production* 


ee we 
Conventional thermal 


ar Oil Gas Coal Total Nuclear Hydro Totat 
q (TWh) 

80+ 12 11 42 65 36 238 339 
85 8 10 he 90 64 291 445 
90 5 10 97 112 92 348 552 
95 6 12 118 136 120 428 684 
00 8 13 149 170 149 488 807 


0 satisfy electricity demand in Canada. Does not include exports to United States. 

iCtual. 

JURCE: Department of Energy, Mines and Resources, based on forecasts provided by utili- 
ties and the National Energy Board. 


| urbine-generator hall of New Brunswick Power's 
|t Lepreau nuclear plant. 
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EXPORTS AND 
IMPORTS 


International Table 6. International Electricity Trade 
a is eee 
Canada’s net exports of electricity to the 
United States decreased by about 8% 1976 1977 1978 1979 1986 
during 1980, to a total of 27 234 GWh, 
resulting from exports of 30 174 GWh (GWh) 
and imports of 2940 GWh. The net Exports* 10053 18509 20542 30491 28 22 
exports represent 7% of net Canadian Imports* 471 1 060 185 24 16 
electricity generation (9% in 1979). Net exports 9582 17449 20357 30467 28 06( 
Québec was the only province to register Generation source for exportsy: 
increased net exports during 1980, and Hydro 3016 5 738 6 984 14941 12 331 
then only 6%. New Brunswick's net Imported coal 4 323 8514 10 476 11 587 10 59! 
exports were about the same as for last Imported oil 1 206 2 961 2 260 3 354 2 86 
year, while Ontario’s declined by 6%, Canadian fossil fuels: 302 550 411 128 59. 
Manitoba’s declined by 18% and British oe and oil) ee 4 
Columbia’s declined by 58%. The decline Petes! s = : 
in Ontario resulted mainly from lower ies 206 age zt phe 1a 
economic activity in the United States; TOTAL 10 053 18 509 20 542 30 491 28 22) 
the declines in Manitoba and British 
Columbia resulted from poor water (million $) 
conditions in the provinces. 
Revenue/costt 
Electricity trade with the United States foe pee ee see ie “ 
over the past 5 years, exports by source Net revenue 16721 40614 476.79 737.81 7906 
eC eee Ro ee ee ee eee 


of generation, and the associated 


revenue and costs are shown in Table 6. “Excludes no-value exchanges. 
+Estimated from data for major utilities. 


Both the amount of energy exported to tincludes purchases for export where the generation source is unknown. 
the United States and the revenue SOURCE: National Energy Board. 

received have increased substantially 
over this period. The major reasons for 
increased exports are: periods of 
inadequate supply in the United States, 
and displacement in the United States of 
high cost electricity generated from fossil 
fuels by imports of relatively low cost 
electricity. Canadian exports of electricity §<§ — @i@#ot iA seeshsHs_——___ err 


Table 7. Major* Interconnections Between Canada and the United State 


have been generated predominately from . Power transfer 
hydro and coal, with some from oil and Provincet State Voltage capability 
nuclear. (kV) (MW) 
There are about 30 Canada-U.S. New Brunswick Maine 345 500 
interconnections of 69 kV or over, with Aa Québec New Vork 765 500 
power transfer capacity of about 10 000 New York 2x 120 100 
MW. Increased interconnection capacity Vermont 120 100 


in 1980 consisted of a 500 kV — 1000 


MW capacity tie between Manitoba and Cmarc Sat es Sih aae 
Minnesota (Table 7). 2x 230 300 
x Michigan 230 535 

Planned or proposed additional or : 230 515 
upgraded interconnections between 345 710 
Canada and the United States are 345 760 
indicated in Table 8. In addition 

P pert Manit 
Hydro-Québec expects to have a high LL ere Nene. hae oe bee 
voltage direct current convertor station in Minnesota 500 1000 
service at Chateauguay by 1984. This iS; 
will permit the utility greater flexibility in British Columbia Washington 230 350 
transmission interconnection. For a =o a 
example, importing 500 MW during peak © $$ sséS———— 
periods will reduce the proposed gas *100 MW capacity or over. 
turbine peaking units by a like amount. +Installed interconnections; simultaneous transfer capability can be considerably less. 
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nterprovincial Table 8. Planned Interconnections to the United States 


nformation on the major existing and a Fes 7 ae ear 
roposed interprovincial interconnections . Rhee ha: 
s provided in Table 9 and Table 10. Province State Completion date Voltage capability 
[he Supreme Court cf Canada confirmed 

he Province of Alberta’s right to approve (kV) (MW) 
‘onstruction of the Alberta-British Québec* New England 1986 300 DC 600 
solumbia interconnection noted in Table Ontariot New York 1984 2 x 345 2 x+ 150 

(0. A major potential interconnection is Ontario* Pennsylvania 1985 300 DC 1000 
he western grid being discussed by the Manitoba* Nebraska/Dakotas 1988 + 450 DC/500 AC 1000 
ibove items were discussed in more : RE a 
letail in the section “Developments in Under serious review. 

980.” + Proposed. 


tUnder construction. 
he Alberta-Saskatchewan 
iterconnection proposed last year was 
urned down by the Alberta Energy 
tesources Conservation Board during 
980, on the grounds that the benefits of 


uch a tie were not demonstrated. Table 9. Existing Provincial Interconnections 
1 eastern Canada, New Brunswick and era eae mS oe Ss ee a ec 
Juébec continue to negotiate oneeenae te rere : g = 
trengthened interconnection between g stave LA 
1e two provinces. 
p (kV) (MW) 
igure 7 illustrates the interprovincial and Baishicolumbiacalberta 138 110 80 
vanada-U.S. electrical energy flows for 
980; Table A5 provides more detailed Saskatchewan-Manitoba Speen 400 400 
formation. Manitoba-Ontario 2x 230 260 260 
115 
Québec-Ontario 4x 230 1300 1300 
9x 120 
Québec-Newfoundland BX 135 5225 4300 
Québec-New Brunswick 2 x 230 (HVDC) 460 300 
New Brunswick-Québec 2 x +230 (HVDC) 320 160 
New Brunswick-Nova Scotia 2x 138 600 600 
345 
New Brunswick-Prince Edward Island 2x 138 200 100 
Table 10. Proposed Provincial Interconnections 
____ Capacity 
Province Connections Year Installed Firm 
(kV) (MW) 
British Columbia-Alberta* 500 (AC) 1982 800 600 
Québec-New Brunswickt 2 x 230 (HVDC) 1985 460 300 


Nand equipment string a 500 kV transmissionline for | *Under contruction. 


&. Hydro in mountainous country at Mission Mountain tUnder serious review. 
British Columbia. 


1% 


INDUSTRY 
STRUCTURE 


Electrical energy in Canada is supplied 
by private and public utilities as well as 
by industrial establishments with 
generation facilities. Most industrial 
establishments generate energy only for 
their own use, but some sell energy to 
municipal distribution systems or utilities. 


Figure i 


Electrical Energy, Net Transfers anc Exports, 1980 (GWh) 


Industrial establishments that generate 
— electricity supply only about 80% of their 
Canada G366677 total requirements. Approximately 54% 0 
330443 | these plants are in the forest products 
: .- - E:27234 | industry, 15% in mining and 11% in 
Vokon Iw) oF | metal processing. About 80% of 
G:384 _ | industrial establishments with generation 
eo N.W.T. . facilities are in Québec, Ontario and 
6.455 a British Columbia, reflecting the 
C458 © 8429 concentration of forest product 
Québec Nijy © 37829 | companies, mining companies and 
Mibene eoneor 31828 4, aluminum smelting companies in these 
ae Sask. Man. 0:1 18.151 provinces. Nearly 90% of the electricity 
Beas 623113 29188 = G19462 : generated by industrial establishments Is 


, g C981 : : 7 ; 
Bee eta Gat | from hydro-electric sources. 
G:110125 


an gee 6106317 8 | Over time the amount of energy 
oe E:3808 Se generated by utilities has been an 
increasing percentage of the total 
; 3337 : electrical energy generated in Canada, 
_ : 3 | as shown in Table 11. For more detailec 
USA. 8101 ol information on the amounts of electricity 
_ generated by utilities and industrial 
11066 establishments by province see Table 
Al. 


Be 
G 43 334 


1548 


The trend in Canada is toward greater 
public ownership of electric utilities. Ove 
the years, provincial governments have 
taken over investor-owned electric 
ultilities, based primarily on the followin¢ 
considerations: lower electricity supply 
cost, resulting from such factors as 
efficiencies created by consolidation of 
the supply industry and lower financing 
cost as a result of the provincial 
guarantee of debt; a greater degree of 
control over electricity supply policy, 
which the provinces see as desirable 
since many of them use electricity supp 
and pricing as instruments of 
socio-economic development policy. 


G — Generation 


C — Consumption 


E — Exports 


| — Imports 


The major electric utilities in each 
province, in terms of generating capacit 
and assets, are provincially-owned 
except in Prince Edward Island and 
Alberta. One investor-owned utility 
supplies electricity in Prince Edward 
Island. In Alberta, two major 
investor-owned utilities supply about 80 
of electricity with the municipally-owned 
ones supplying most of the remainder. | 
central planning body (Electric Utility 
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‘fanning Council) consisting of 
epresentatives of the utilities is 
esponsible for co-ordinating generation 
ind transmission facilities for all utilities 
1 Alberta. One investor-owned utility in 
lewfoundland distributes 36% of the 
lectricity used in that province; it 
urchases about 85% of the electricity 
hich it sells, mainly from Newfoundland 
lydro. 


lost of the electricity in all provinces is 
istributed to users by the maior utilities. 
he exception is Ontario where a very 
irge proportion is purchased from 

Intario Hydro and distributed by some 
30 municipal utilities. Investor-owned 
ilities supply a small amount of 

lectricity in this province, some of which 
ley generate and the rest they purchase 
om Ontario Hydro. The names of the 
ectric utilities in each province can be 
und in the Statistics Canada publication 
/-204, Electric Power Statistics, 

lume 7. 


able 11. Percentage Production by 
Utilities and Industrial 
Establishments, 1970-1980 


Ca Sa Oe ae 
Industrial 


ar Utilities establishments 
(%) 

70 84 16 

75 87 13 

180 90 10 


cee li A SS a 
JURCE: Statistics Canada Publication 57- 
57-007. 


CAPITAL 
INVESTMENT 


Utility investment for new facilities was 
estimated at $6447 million in 1980, an 
increase of 1.3% over 1979. 
Approximately 60% was for generation, 
21% for transmission, 9% for distribution 
and the remainder for other items. 


The amount of electric utility investment 
relative to energy supply capital 
investment, total capital investment in the 
economy, and to Canada’s GNP are 
shown in Table 12 for 5 year periods 
from 1966 to 1975, and for 1979 and 
1980. These data illustrate the very 
capital intensive nature of electricity 
supply. 


The original costs of utility fixed assets in 
service broken down by generation, 
transmission and distribution are shown 
in Table 13. For the Canadian total, the 
costs remain evenly divided between 
generation and the sub-total of 
transmission, distribution and other 
(“other” includes such things as office 
and storage buildings). However, this 
investment pattern can vary considerably 
from one region to another depending on 
the type of generation mix employed. 
The capital investment per unit of 


estimated for each year, 1981 to 1990, 
are shown in Table 14. (Historical data 
are presented in Table 15.) This 
forecasts an annual increase in Capital 
expenditures in the period 1980 to 1990 
of about 10%; since escalation is 
expected to be about 8 to 9% during this 
period, real growth in capital 
expenditures is expected to be about 1 
to 2%. This reflects the fact that there is 
significant excess generating capacity at 
present, allowing deferrment of some 
additional capacity. Québec’s portion of 
these expenditures is very significant, 
reaching 56% of the total in 1990. 


Table A7 contains estimates of the 
capital cost of new generating facilities. 
These costs were obtained from a variety 
of sources, and their composition is not 
consistent. For example, escalation rates 
and interest rates for funds used to 
finance the projects will vary for projects 
in different provinces. Thus, these costs 
should be considered as indicative only. 


Table 12. Electric Utility Capital 


capacity added will be significantly higher Investment 

for a province adding hydro capacity than 

it will be for a province adding 1966-1970 1971-1975 1979 1980 
conventional thermal capacity. This is Investment in 

because the hydro generation plant is electric power 

characterized by high capital cost and ($ billions) ee MeN, DS iy 
low operating cost, relative to a As percentage 

conventional thermal plant; in addition, Se ei 

the hydro facility will normally require a a ak mE Ee pee. 
higher capital expenditure for Total scnneniy 8 9 ee 10) 
transmission facilities, since the 

generation plants are usually located in oe ae a6 ae Ree is 
remote areas. Reker LT Lee aa ae 


Capital expenditures for electrical system 
expansion by province for 1980 and 


SOURCE: Department of Energy, Mines and 
Resources data and Statistics Canada Publications 
61-205 and 11-003E. 


Table 13. Original Cost of Utility Fixed Assets in Service 


1970 1975 1977 1978 1979 
($000) (%) ($000) (%) ($000) (%) ($000) (%) ($000) (%) 
Generation 6 883 48 10549 48 14628 Sil 5165320 yl URE ae Sy 
Transmission 3 087 Pe 4 802 Paps 5 804 20 6 209 20 (aA? alee O 
Distribution 3 228 23 5 007 23 6 302 De 7 168 22 ao50 een 
Other 1 043 it 1 WA 7 1 968 7 2 278 if 2 601 if 
MOmMAL 14224 OOM 22 OF OM 100 285702. sO Sci O75 el OOM rs a4 9100 


SOURCE: Statistics Canada Publication 57-202. 
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Table 14. Forecast of Electric Utilities Capital Expenditures 


Province 


British Columbia 
Alberta 
Saskatchewan 
Manitoba 

Ontario 

Québec 

New Brunswick 
Nova Scotia 

Prince Edward Island 
Newfoundland 


Yukon and Northwest 
Territories 


CANADA 


SOURCE: Department of Energy, Mines and Resources based on Utility Estimates. 


1980 


6 939 


Fiscal and calendar years combined. 


1982 1984 


1986 


1988 


(millions of current dollars) 


Vz 1128 
815 SZ 
236 464 
141 190 
2995 2565 
3094 3141 
tod 48 
111 ANG) 
14 8 
422 1005 
1 1 

9 109 9761 


Table 15. Historical Electric Utility Investment 


Ce ee SS 


Year Generation 
1965 165 
1966 212 
1967 441 
1968 320 
1969 478 
1970 581 
1971 Bie. 
1972 636 
1973 808 
1974 1049 
1975 1691 
1976 1803 
1977 2205 
1978 2 339 
1979+ 

1980+ 


Construction 


Transmission 
and distribution” 


Other Sub-total 


(millions of current dollars) 


321 
306 
294 
341 


241 et 
269 787 
140 875 
PPT 889 
63 856 
28 1057 
36 1079 
50 1135 
69 1417 
53 1670 
96 2661 
30 2654 
43 3 158 
233 3 761 

4121 

4021 


1854 
1188 
443 
132 
2674 
4688 
43 


12720 


Machinery and 


2904 
ovat 
534 
522 
2459 
7573 
59 


15 903 


equipment 


1990 


3 627 
2077 
662 
454 
2175 
11 890 


Total 


939 
1143 
1 265 
1 332 
1403 
1610 
1747 
1754 
2 244 
2753 
3957 
4229 
4884 
5 936 
6 364 
6447 


ee 


*Transmission and Distribution includes transformation and street lighting. Other includes 


Dams and Reservoirs. 


+Breakdown not available. 
SOURCE: Statistics Canada Publication 57-202, 61-205, and 61-206. Canada Year Book 


1968-79. 
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FINANCING 


From 1960 to 1976, debt was 
increasingly used to finance utility 
expansion. Table 16 indicates that the 
debt proportion has been declining 
slightly since 1976, as utilities attempt t 
reduce their debt as a percentage of tot 
capitalization, by using internally 
generated funds for a greater percentag 
of new capital requirements. Studies 
indicate that a debt of approximately 
80% of the capital structure is 
appropriate for publicly-owned utilities, s 
the reduced debt portion is a prudent 
move. In this period of heavy capital 
requirements for system expansion and 
uncertainty in the money markets, it is 
prudent for utilities to be seen as 
financially sound. 


In Prince Edward Island and Alberta the 
debt/equity relationships are quite 
different from other provinces, reflecting 
the fact that investor-owned utilities 
supply most of the electricity used in 
those two provinces whereas 
publicly-owned utilities provide most of 
the electricity used in the other regions. 
The investor-owned utilities must emplc 
a more conservative financial structure 
than do the publicly-owned utilities 
(whose debt is guaranteed by the 
provinces), in recognition of their greate 
financial risk. The debt of the federal 
Crown corporation Northern Canada 
Power Commission, which supplies mo 
of the electricity in the Yukon and 
Northwest Territories, is provided by th 
federal government. 


The utilities used internally generated 
funds (net income plus non-cash charg 
to income) for about 30% of the capital 
expenditures during 1979, about the 
same as for the period of 1965 to 197 
It is expected that over the next 5 year 
internally generated funds will meet 
about 30 to 35% of capital requirement 


Table 16. Electrical Utility Financial Structure 


ae ene een) eee). eee ce. 


Province (a) 


On ee eee eee 


Newfoundland 82 
-rince Edward Island 45 
Nova Scotia 77 
New Brunswick 88 
Nuébec 74 
ntario 66 
Nanitoba 93 
askatchewan 81 
\Iberta 56 
ritish Columbia 94 


ukon and Northwest Territories 77 
-ANADA u 


a) Debt: Long term + short term. 


72) 


0) Equity: Total of reserves and capital Surplus. 
OURCE: Statistics Canada Publication 57-202. 
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1976 


USI 


1978 


1979 


COSTING AND 
PRICING 


Costing 


The unit cost of supplying additional 
electricity increased rapidly during the 
1970s. However, in the last couple of 
years cost increases have been about 
equivalent to the rate of inflation resulting 
in little increase in the real cost of 
electricity. It is expected that the large 
electricity cost increases are now behind 
us, and there will be little if any real cost 
increases during the 1980s in most parts 
of Canada. 


The two basic reasons for the rapid 
increase in the cost of new facilities in 
the 1970s are: 


@ The significant increase in the rate 
of inflation; and 


@ The dramatic increase in the cost of 
fossil fuels. 


High levels of inflation affect the electric 
utility industry in two ways: by increasing 
the capital cost of constructing additional 
facilities; and by increasing the interest 
rate that must be paid for borrowed 
funds, a major consideration for a capital 
intensive industry like electric utilities. 
The average interest on long-term utility 
debt is shown in Table 17 for the period 
1966 to 1980. The index of electric utility 
construction costs is shown in Figure 8. 
This figure illustrates the very significant 
increase in utility construction costs 
between 1973 and the present, a trend 
shared by most capital projects. 
Construction costs parallel the Consumer 
Price Index (CPI) prior to 1973 and from 
1977 to the present. However, utility 
construction costs increased very rapidly, 
even relative to the rate of inflation as 
measured by the CPI, during the period 
1973 to 1977. 


With regard to fossil fuel costs, Figure 9 
indicates the sharp increases that the 
utilities have experienced during 1973 
and 1974. For Canada in total, the fuel 
cost per kWh (kilowatt-hour) generated 
from fossil fuels has increased five-fold 
between 1973 and 1980. The impact of 
this cost increase varies considerably 
from one region of the country to 
another, depending on the type of fuel 
used, its source and the percentage of 
total energy supply derived from fossil 
fuel plants. Earlier sections of this 
publication provide regional breakdowns 
for fuel use and generation mix. 
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\ 
Pricing 
Data on the average revenue from 
electricity sales for each province are 
provided in Table 18. The unit revenue 
for Canada was quite stable up to about 
1972, when the cost began to escalate 
(for reasons outlined in the section on 
“Costing’), more rapidly in some regions 
than others depending on differences in 
generation mix, fuels used and the rates 
of system expansion to meet the 
increased demands for electricity. Table 
19 gives monthly electricity costs for 
selected Canadian cities. 


Figure 10 illustrates the movements of 
the electricity and oil/gas components of 
the CPI, as well as the movement of the 
CPI total. The figure indicates that the 
electricity price component has increased 


more slowly than, or equal to, the rate of 
increase of the CPI for most of the time 
since 1955. The sole exception is the 
period 1974 to 1977 when the electricity 
price component increased at a much 
faster rate than the CPI rate of increase. 
However, the electricity price component 
is seen to be increasing at a slower rate 
than the energy price component. 


In a report delivered in December, 1979 
the Ontario Energy Board (OEB) 
recommended to the Ontario Cabinet 
certain changes in the way the costs of 
electricity are calculated and prices set 
by Ontario Hydro. For example, it was 

recommended that time differentiated 
rates based on accounting costs be 
introduced, initially to large customers. 


Table 17. Average Mid-Year Interest on Public Utility New Long-Term Det 


1966-1970 


IST 


1976-1980 


7.1 


(%) 2 
9.2 10.5 


SOURCE: McLeod, Young, Weir Utilities Bond Yields. 


ible 18. Average Revenue from Electricity Sales by Province 


ovince 1968 1970 1972 1974 1975 


1976 SIAC 1978 akc AC) 


ee Oe 


(Current cents/kWh) 


wfoundland 0.9 1.0 neal 133 1.4 
nce Edward Island 2.9 2.8 3.0 3.7 4.1 
va Scotia 1.9 1.9 1.8 2.0 DUS 
w Brunswick eS) 16 15 1.6 1.9 
ebec 0.9 1.0 1.0 Ua ed 
tario 1.0 1.4 1.2 1.4 1.6 
nitoba ten thet 10 ee 1.4 
skatchewan 1.9 evs 1.6 1.6 1.8 
erta 1.6 ie) iets) Wed 2.0 
tish Columbia 2 ies 13 1.4 1.6 
con - a2 2.4 2.6 atl 
thwest Territories - HERS) 3.2 3.6 4.0 
NADA et el ee eS 145) 


URCE: Statistics Canada Publication 57-202. 


ble 19. Monthly Electricity Costs for Selected Canadian Cities, 
luary 1980 


—————— eee 


tor: Residential Commercial Industrial 
ing demand (kW): - 100 1000 
sumption (kWh): 1000 25 000 400 000 
ee re ee 
($) 
couver 33.84 880.94 10 003.79 
Jary 2OmIG 813.97 8 209.15 
1onton 26.00 729.80 9 345.28 
ina 27.86 863.50 10 899.55 
nipeg 30.86 815.31 9765.31 
onto 31.95 1034.10 12 312.00 
iwa 26.93 710.68 9793.18 
itréal 27.40 958.00 10 677.00 
icton 45.00 1417.10 15 320.00 
fax 49.15 MOS Meno 16 411.06 
rlottetown 67.95 2047.43 23 886.81 
lohn’s 41.58 W237e43 14096.37 
fehorse 44.38 1529.60 n/a 
Wknife 53.87 1 763.00 n/a 


ee ee eRe ee 


— not applicable. 
IRCE: Statistics Canada Publication 57-203. 


1.4 le, 2.0 2.2 
5.1 5.9 6.4 ee. 
2.8 3.9 4.4 4.6 
2.0 2.4 3.2 3.7 
1.4 Wes: Well 2.0 
1.8 2.3 2.4 2.6 
MEM We 2.3 Qf 
Pas 2.4 PLT Poll 
2.4 Poll 3.1 3.2 
1s) Za bef 2.4 
3.5 4.1 4.4 4.9 
2 6.9 We 9.0 
Wet 2.0 2.3 220 


Ontario Hydro has developed a set of 
proposed rate changes that incorporate 
most of the OEB suggestions, and has 
discussed them with affected customers. 
It had been intended to have proposed 
rate changes heard by the OEB in 1981 
for introduction in 1982. However, 
Ontario Hydro decided that the affected 
customers have not had adequate time 
to assess and comment on the proposed 
changes, so they will not be heard until 
1982, and not introduced until 1983 at 
the earliest. 


There has been little public discussion of 
rate structure changes such as time 
differentiated rates in other provinces. 
However, several utilities indicate that 
they are moving away from the declining 
block rate, toward a rate structure 
consisting of a fixed service charge plus 
a single rate for energy. They are also 
reducing the number of rates, in general 
simplifying the rates. 
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LTERNATE 
-NERGY 
JOURCES 


is section provides an update on the 
itus of developments in Canada for 
ernative energy sources — 

othermal, wave energy, river current 
ergy and tidal energy, as well as 
all-scale hydro. 


sothermal Energy 


deral government geothermal energy 
earch and development funding 

jan in 1976. The prime objective of 
program is the identification and 
sessment of exploitable geothermal 
ources in Canada. Resource 
wersion and utilization is to be left to 
ers. The program has identified 
bable geothermal resources for 
Ctricity production at Meager Creek in 
ish Columbia. 


> Meager Creek resource is about to 


ve into the proving and demonstration 


ise. B.C. Hydro will undertake a 

ling program to further assess the 
ource potential. A 55 MW 
nonstration plant is planned for 
struction in the 1982 to 1989 period, 


in estimated cost of $100 million. B.C. 


1ro estimates that the site might have 
potential for 1000 MW of electricity 
eration. 


Inilling rig is being used in B.C. Hydro’s assessment 
» geothermal prospect at Meager Creek near 
erton, British Columbia. 


The potential of any one volcanic centre 
is probably in the range of 250 to 2000 
MW. The Department of Energy, Mines 
and Resources estimates that there may 
be up to 10 such centres in southern 
British Columbia and a similar number in 
the north. Exploration activity is now 
being concentrated on Mount Cayley, 
located north of Vancouver near Meager 
Creek. 


Wave Energy 


A recent study indicated that there is 
significant potential for wave energy on 
both the Atlantic (4000 MW) and Pacific 
(22 000 MW) coasts, although there are 
problems with the nature of the energy 
that will make this resource difficult to 
exploit. Canada is currently a participant 
in an International Energy Agency 
research project on wave energy with the 
United Kingdom, United States, Japan 
and Ireland. For the past two winters, a 
large ship-type buoy has been moored in 
the Sea of Japan generating electricity 
from the waves. This project is 
scheduled to finish in early 1981. It is 
expected that a modified form of this 
research will continue. 


Also planned are further studies on 
design improvements for an oscillating 
water column device, which may then be 
used in Canadian coastal waters. Such 
devices would be bottom-mounted in 
relatively shallow water and would 
therefore be much more efficient than the 
floating-type buoys. Although the wave 
energy in shallow water is much less 
than that present in deep ocean areas, 
sufficient power could be extracted to 
satisfy the requirements of small coastal 
communities. 


The extraction of energy from waves 
must be considered to be a long-range 
endeavour and an uncertain competitor 
with other energy sources available in 
Canada. Current estimates of wave 
energy costs are 10 to 20 times that of 
energy from conventional sources. 


Energy from River Currents 


A recent study identified general reaches 
of Canada’s 14 largest rivers and tidal 
estuaries in which currents exceed 1.5 
m/s (metres/second), width exceeds 500 
m, and depth exceeds 3 m, criteria of 
rivers from which a large electricity 
generation potential exists. For example, 
if three of the largest rivers — the 


Fraser, the Mackenzie and the Slave — 
were tapped by large vertical axis 
watermills (VAW), it is estimated that 
they could produce 6000 MW, at 35% 
efficiency, from the potential of the 
current. However, extraction of current 
energy requires very large machines. 


For open river and tidal currents, Canada 
recently has built and tested a small 
VAW. The design is very similar to the 
vertical axis wind turbine except that the 
VAW has straight material hydrofoil 
blades mounted on axis. The test results 
were very encouraging (40% efficiency). 
Other tests on this design are being 
conducted during 1981. 


In 1981, construction is planned to start 
on a 4 m diameter, 100 kW VAW to 
enable a realistic field test in a river. 
Present plans are to complete this unit in 
1982, and test it in 1983. If it proves 
successful, a large-scale (20 m diameter: 
1500 kW) demonstration unit could be 
built in 1984. 


Wind Energy 


The major objectives of the Canadian 
wind energy program are to: 


@ Determine under what 
circumstances wind energy can 
make a viable contribution to 
Canadian energy supplies; 


@ Establish the technology of wind 
energy conversion systems 
appropriate to Canadian conditions: 
and 


@ Encourage and support Canadian 
industrial initiative in the design and 
manufacture of turbines for domestic 
and export markets. 


The Canadian research and development 
effort has concentrated exclusively on 
the vertical axis wind turbine, since it is 
considered to be the most cost-effective 
design for generating electricity. At 
present, it is known that the concept 
works, prototypes have verified the 
fundamental performance characteristics, 
manufacturing technologies have been 
established for machines up to 250 kW 
and cost projections indicate that they 
are economically viable for some 
applications. However, there are 
technical considerations that require 
further investigation. Perhaps the 
greatest of these is the need for a 
greater understanding of the structural 


25 


reliability aspects. In addition, system 
simulation programs are required to allow 
such things as interactions of the 
windmill with the electric utility network. 
Field trials are underway to provide 
physical verification of the analytic 
techniques, including: 10 and 100 kW 
wind/diesel hybrids; and 50 and 230 kW 
grid-coupled units. 


Hydro-Québec and the National 
Research Council are to co-operate in 
building the world’s largest vertical axis 
windmill in eastern Québec by 1983. The 
3.8 MW unit will be 110 m tall and is 
expected to cost about $20 million. The 
expectation is that the lower unit cost of 
larger windmills will expand the scope for 
economic application for wind energy. 


Tidal Energy 


A 1981 update of the economic and 
financial feasibility studies of Fundy tidal 
power, which were completed in 1977, 
has been proposed. Since that time, 
changes have occurred in several factors 
of the studies, including changes in 
construction methods, capital costs, fuel 
costs, energy values and rates of load 
growth. The update will seek to assess 
whether development of Fundy tidal 
power is economically and financially 
feasible under a realistic appraisal of 
expected future conditions. 


Small-Scale Hydro 


Hydro resource assessment and 
demonstration projects, which are 
underway in several provinces, are 
aimed at determining the extent to which 
small-scale hydro facilities could supply 
electricity, especially in remote 
communities that now rely on diesel 
generation. 


A mini-hydro demonstration project at 
Roddickton, Newfoundland was 
completed early in 1981. This 440 kW 
plant was built by Newfoundland and 
Labrador Hydro at a cost of $1.2 million, 
90% of which was contributed by the 
federal Department of Energy, Mines anc 
Resources. The purpose of the project is 
to study the potential for small-scale 
hydro generators operating in conjunctior 
with diesel systems; the hydro plant is 
interconnected with the isolated diesel 
system at Roddickton. The single unit 
plant utilizes 47 m of gross head and 
supplies 1.6 million kWh annually (42% 
capacity factor). The project uses 
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prefabricated, standardized 
turbine-generator and control units for 
easy on-site installation. To minimize 
overhead costs, the plant has been built 
with innovative design and construction 
approaches suited to remote 
communities. The plant is controlled 
remotely by the diesel plant operator. 
Recent changes to federal legislation 
permits a 2 year write-off of this type of AN : 
project, for capacities of 15 MW or less. RE « 
2m 
Aiay 


LAKS x 
Us aa 


V\ 


A final report documenting the project 
engineering concept, design construction 
methodology and operation 
considerations will be published for the 
general public by the Department of 
Energy, Mines and Resources in the fall 
of 1981. 


Ontario Hydro has completed two 
small-scale hydro projects. One at 
Wasdell Falls uses an existing dam 
structure, it has a capacity of 135 kW 
utilizing a head of 3.7 m and water flow 
ranging from 200 to 7m*/s (cubic 


metres/second). It feeds into the local A 200 kW windmill owned by Nova Scotia | 
Ontario Hydro distribution network. The Corporation, located at their Wreck Cove hydro pi 
other. at Sultan. has a capacity of 150 Power generated by the windmill is used to pump 


: into the Wreck Cove reservoir to enhance power ( 
kW and replaces diesel generators as from the project. 


the principal community power supply. It 
utilizes a water flow of about 2.8 m*/s. 


For both of these Ontario Hydro projects 
Mini Hydel prefabricated units were used 
They were produced in Ontario to 
operate at heads of from 3 to 8 m using 
a Francis turbine. Plant output is usually 
in the range 100 to 400 kW, using 
standard 600 V generators. 


Redevelopment of the low-head St. Mary’s plant of Great Lake Power Ltd., at Sault Ste. Marie, Ontario. The Si 
initially developed early in this century, using 28 units to produce 21 MW froma flow of about 509 m3/s and ah 
5.9 m. The new plant will have three 18 MW horizontal bulb type units. Although low-head plants of this type are 
mon in Europe, the St. Mary’s plant is only one of two in Canada, the other being Manitoba Hydro’s Jenpeg plant 
Nelson River. 


ESEARCH AND 
EVELOPMENT 


ructure of Research and 
velopment in Canada 


der the National Energy Program, the 


ctricity share of primary energy supply 


orecast to increase from a level of 

f in 1980 to 44% by 1990. To 

eve this level of growth and to make 
appropriate contribution to oil 
stitution and economic efficiency, an 
imum role for electricity in the energy 
Nnomy must be developed. Given the 
le investment required to meet this 
wth, technological improvements that 
| reduce costs and improve the 


iency of production, transmission and 


ribution have a very important role to 
/. Another aspect of electricity as a 
stitute for declining hydrocarbons, 


icularly for oil, is to expand the range 


nergy end uses for which electricity 
be economically and efficiently 
lied. Research and development 
jrams are essential to realizing the 
intial in these areas. Research and 
elopment must encompass not only 
trical topics in a narrow sense but 

) a broad range of civil and 

hanical engineering disciplines, 

al and economic topics and 
ronmental questions, all of which 
ribute to the production, distribution 
use of this energy form. 


administration and execution of 
trical research in Canada is carried 
by governments, industry, 

ciations, consultants and academic 
tutions. 


le federal level, the Department of 
‘gy, Mines and Resources (EMR), 
National Research Council (NRC), 
Natural Sciences and Engineering 
earch Council (NSERC) and Atomic 
‘gy of Canada Limited (AECL) have 
inistrative and, in the cases of NRC 
AECL, functional responsibility for 
trical research. Co-ordination of 

fal energy R & D is provided by the 
departmental Panel on Energy R & 
is responsible for making 


mmendations to Ministers on present 


luture energy R & D programs. Its 
date includes monitoring of all 

fal energy R & D activities in the 
ext of the whole national effort and 
lernational activities. EMR provides 
hairman and secretariat to the 

|. In addition EMR provides funding 
2 form of grants to the Canadian 
rical Association (CEA) and, under 


the Research Agreements Program, to 
academic institutions. In addition to 
in-house research, the NRC contracts to 
industry. 


The NSERC provides funding to 
academic institutions under regular 
operating grants, strategic grants and 
PRAI (project research applicable in 
industry) grants. 


Four of the public utilities (Ontario Hydro, 
Hydro-Québec, Saskatchewan Power 
and B.C. Hydro) maintain in-house 
research programs, which undertake a 
variety of activities linked with the design 
and operating characteristics of the 
electric utility business. 


Notwithstanding the research programs 
mentioned above, the structure of 
electrical research in Canada is 
enhanced by CEA’s research program. 
While the CEA program is modest in size 
when compared to the major investments 
made by the federal government and the 
direct investments by the utilities having 
research facilities, it provides a basis for 
co-ordinating the research efforts of all 
utilities with a view to minimizing 
duplication and filling gaps. The CEA 
program is a co-operative venture funded 
jointly by the federal government and 
virtually all Canadian electric utilities. As 
a result of the participatory aspect of the 
program, there is opportunity for all 
utilities and the government departments 
represented on the advisory committees 
to identify research topics and manage 
the performance of studies that have 
been selected through a sub-committee 
structure and contracted out to industry, 
academic institutions and the utilities 
having research facilities. Apart from 
administering its research program, one 
of the priorities of the CEA is continuing 
liaison with international research 
organizations to further optimize program 
selection for Canadian utilities. 


During 1980, research expenditures 
related to the electric utility industry 
totalled over $195 million. Of this total, 
operating costs estimated in the order of 
$114 million was in research and related 
activity by Atomic Energy of Canada 
Limited in support of the nuclear power 
program. A further $67.7 million was 
spent by the aforementioned electric 
utilities on research programs. The 
co-operative program managed by the 
CEA was funded to a level of $4.4 
million. Finally, federal research and 


development expenditures relating to 
electrical energy and to the fuels 
associated with its production totalled 
approximately $9 million. 


Overview of Research 
Programs 


Federal Government 


The AECL research program for nuclear 
power development includes activities 
aimed at improving the reliability and 
Safety of nuclear stations. In spite of the 
very high availability already achieved by 
CANDU units, there are still strong 
economic incentives to make 
improvements. Non-destructive 
inspection techniques are being 
explored. Another important area of work 
involves continuing studies on material 
performance under intense radiation. 
Heavy water development continues to 
attract attention with the objectives of 
improving the performance of existing 
designs and considering alternative 
methods of producing heavy water. The 
program is also directed to work on 
developing fuels, including thorium, and 
the reprocessing of irradiated fuels for 
future CANDU reactors with advanced 
fuel cycles in order to secure fuel supply 
for long-term operation. Considerable 
progress has been achieved in the 
research and development program to 
establish the technologies needed for the 
permanent disposal of nuclear fuel 
wastes. The program is expected to 
demonstrate that the concept of deep 
geological disposal in stable rock 
formations is a fully acceptable method 
for permanent disposal. In support of the 
federal government's off-oil program, 
AECL is conducting investigations of new 
applications for nuclear energy, including 
its application for tar-sands extraction 
and the use of small (mini) reactors for 
space heating purposes. Another notable 
area of research is in the pure scientific 
disciplines of physics and chemistry. 
Developments in these areas will support 
future advancement of nuclear energy 
technology. 


The non-nuclear portions of the federal 
energy research program having 
particular relevance to electrical energy 
totalled $8.8 million in 1980. Highlights 
included work on improved coal-firing 
and fluidized-bed combustion, 
cogeneration, electrical transmission, the 
application of wind energy to the electric 
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grid and development of water turbines 
to generate electricity from waves, 
currents and tides. 


Beyond 1980, federal expenditures will 
be directed toward the achievement of 
the National Energy Program’s research 
and development priorities for 
alternatives to gasoline in transportation, 
increased efficiency of energy use and 
new energy sources. Accordingly, in 
1981-1982, $4 million of new funds will 
be allocated to electrical research 
projects including the Aeolus wind 
demonstration ($1.8 million), research on 
electric space heating thermal storage 
($0.3 million), heat pumps ($0.4 million) 
and studies regarding expanded coal use 
in electricity generation ($0.4 million). 


Hydro-Quebec 

The research program conducted by 
Hydro-Québec’s Research Institute 
(IREQ) had an operating budget totalling 
$16.0 million in 1980 based on five major 
areas of activity: conventional sources of 
electricity ($1.1 million), new sources of 
electricity ($2.9 million), transmission and 
distribution systems ($6.7 million), 
system analysis and automation ($4.3 
million), and utilization and conservation 
($1.0 million). 


- Although significant research and 
development effort is directed to new 
sources of electricity, the bulk of 
Canada’s electricity requirements to the 
year 2000 will be supplied from 
conventional sources. In this context, 
IREQ’s operational plan is aimed at 
optimizing the application of existing 
technology. A particular area of study is 
the operation of hydraulic pumped 
storage plants, taking into account the 
effects of ice cover. 


IREQ is expanding its research activity 
over the next 5 years in new sources of 
electricity, including programs for 
biomass, solar energy, fusion and 
electrochemical storage. Research on 
biomass will emphasize peat, wood and 
wood waste as energy inputs. With 
federal funding, a megawatt-scale wind 
turbine will be installed in co-operation 
with the NRC and preliminary studies 
undertaken for a wind generation park. 
Regarding solar energy, tests will be 
conducted to compare different collectors 
and a study on the use of solar panels 
with heat pumps will be conducted. In 
conjunction with the federal government, 
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IREQ will establish a magnetic fusion 
(Tokamak) facility in Varennes. Federal 
funding for this project is estimated at 
$12 million over the next 3 years. A 
program for electrochemical storage will 
explore the use of hydrogen as a link 
between wind turbines with reconversion 
through gas turbines and fuel cells. In 
addition, preliminary studies will be 
undertaken on methanol production and 
on high temperature storage. 


Research in transmission and distribution 
systems will be aimed at reducing the 
cost of electrical transmission, improving 
transmission line reliability and 
minimizing environmental effects. 
Specific research over the next 5 years 
includes the development of compact 
transmission lines and multiterminal 
lines. Information will also be obtained on 
the dimensions of transmission lines in 
the 1500 to 2000 kV range for alternating 
current and 600 to 1200 kV direct 
current. 


The Hydro-Québec research program is 
also aimed at optimizing system planning 
and development by improving analytical 
techniques and increasing the 
automation of the power systems by 
means of microprocessor and fibre optic 
technology. 


Research in connection with utilization 
and conservation of energy includes a 
pilot installation of heat pump systems 
for residential and commercial buildings, 
small wind generators for heating and 
research into heat exchangers for waste 
heat recovery. 


While the Hydro-Québec research 
program is primarily dedicated to 
provincial research priorities, IREQ 
performs research on contract for other 
countries. 


Ontario Hydro 

During 1980, Ontario Hydro committed 
$44.2 million to electrical research and 
development. Of this total, $25.3 million 
was devoted to the following principal 
work areas controlled by the Research 
Division: transmission and distribution — 
$3.0 million; nuclear power — $6.4 
million; thermal plants — $3.4 million; 
soils, concrete, masonry and building 
materials — $2.1 million; electrical power 
apparatus and system performance — 
$2.1 million; environment — $3.4 million; 
energy conservation and utilization — 
$1.0 million; and other research — $3.9 


million. The remaining $18.9 million we 
allocated to development work 
undertaken by engineering and design 
sections in the corporation. An additior 
$2.3 million was devoted to materials 
and product testing. 


Transmission and distribution program 
studies included research on the 
proposed interconnection with Genera 
Public Utilities Co. Ltd. in Pennsylvani 
by a high voltage, direct current cable 
under Lake Erie; the development of 
aesthetically improved transmission lir 
for use in highly populated and 
environmentally sensitive areas; 
development of insulators to reduce 
interference from distribution lines with 
television and radio waves; and a join 
investigation in co-operation with the 
CEA, the broadcast industry and the 
federal Department of Communicatior 
of techniques to control distortion of r 
signals re-radiated from steel-tower 
transmission lines. 


Ontario Hydro’s nuclear power progra 
included continuing work under the 
Canada-Ontario co-operative prograrr 
develop methods for safe undergroun 
storage and disposal of radioactive 
wastes. 


Under the thermal plant program, a te 
facility was constructed for studying tl 
combustion process and the effects c 
operating variables in combustion ani 
pollution formation. 


Acid rain and its control was a major 
research area in 1980. In addition to 
large-scale field study, computerized 


Ontario Hydro’s research efforts include assess! 
these photovoltaic cells, which convert sunllg 
electricity. 


delling techniques are being 

feloped with capability to determine 
contribution of individual generating 
tions to the acid rain falling in a given 
a. 


skatchewan Power 


980 the net operating budget of 
skatchewan Power’s Research and 


/elopment Centre totalled $1.2 million. 


his total, $0.3 million was devoted to 
ing and support. Investigations during 
year emphasized projects related to 
| conversion technology, biomass, 
onventional energy utilization, 
servation and system operation. 
uded among the major projects 

ned within these broad areas are 
lies on coal reactivity, coal-heavy 

le liquifaction, transmission line 
ective relaying, load management, 

| diversity and the expansion of rural 
ems to meet electric heating needs. 


. Hydro 


operating budget for B.C. Hydro’s 
arch and development organization 
led $4.0 million in 1980-1981, 

ding $0.6 million related to standard 
rial testing. In addition to the 

nical, material and electrical research 
lucted by the research group, a 

er $1.6 million was committed to 
arch projects conducted elsewhere 
€ corporation, on wind generation of 
ricity, geothermal energy, 

nography, coal liquefaction and 
Surized fluidized-bed combustion. 


ler than pursuing research as a 
orate goal, B.C. Hydro’s research 
development expertise is aimed at 
iding a service to clients within the 
Oration in order to maintain an 
luate, reliable, cost-effective and 
Supply of electricity. 


adian Electrical Association 


CEA’s 1980 research program, 

ing $4.4 million, was allocated 

1g Subcommittees as follows: 
ration program — $1.6 million: 
Mission systems program — $1.1 
in; distribution program — $1.1 

Nn; and utilization and conservation 
).6 million. 


19 1980, the Generation 

Oommittee changed its program 

ion for research associated with 

late energy and thermal and nuclear 
ly. Regarding alternate energy, 


priority will be given to projects where 
there is an opportunity for utility oriented 
research in small hydro development, 
cogeneration, waste heat utilization, 
garbage as fuel and hydrogen 
production. With respect to thermal 
energy, an exploratory project was 
awarded for research into coalplexes, 
which is expected to become a major 
area of research in the future. 
Coalplexes involve the combination of 
generating facilities and chemical 
processing facilities to produce liquid 
fuels for oil substitution and electricity 
and process steam from the waste 
products of the chemical process. The 
ongoing direction of the generation 
program will be to improve the reliability 
and efficiency of conventional thermal 
and nuclear generating components, 
thereby reducing capital costs and 
minimizing the environmental effects 
from their operation. 


The Transmission System Program is not 
only directed to improving existing 
technologies but also to the development 
of advanced technology for increased 
system security. In order to further 
co-ordinate Canadian research efforts in 
these areas, four new task forces were 
established in 1980 to recommend 
projects related respectively to SF, 
(sodium hexafluoride gas), insulation, 
transformer insulation, conductor 
dynamics and HVDC. 


The Distribution Program is broadly 
Classified into areas pertaining to 
overhead and underground distribution 
systems as well as systems planning and 
control. In order to ensure continued 
development of a balanced program, 
priority will be given to projects 
considering: 


@ Environmental, aesthetic, material, 
higher voltage and surge protection 
aspects of overhead systems; 


e Safety, material, loading/ampacity 
and switching/overcurrent protection 
of underground systems; and 


@ Conservation, reliability, system 
design/forecasting, automation and 
load control considerations 
associated with planning and control. 


The Utilization and Conservation 
Subcommittee has determined several 
areas of relevant research for the next 5 
years. Within the utility sector, research 
will be selected to provide guidance on 


policy formation, waste heat recovery 
and demand management. Studies 
directed to the residential and farm 
sectors will include solar applications for 
grain driers, biomass, micro hydro and 
electrical space heating. Investigations 
into industrial and commercial 
applications include techniques for power 
factor correction, improved motor 
efficiency, auxiliary system efficiency and 
gains in plant efficiency from 
cogeneration and, in support of the 
National Energy Program, oil substitution 
by electricity. Candidate research areas 
for the transportation sector include 
railway electrification and battery 
development, recharging and space 
heating for electric automobiles. 
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ENVIRONMENTAL 
Soo 


Canadians depend on electrical energy 
and value its convenience, safety and 
reliability. However, all of the techniques 
presently available for the generation, 
transmission and distribution of electrical 
energy impose some irreversible 
changes on the environment. Policy 
makers at all levels of government and in 
the electrical industry have a 
responsibility to ensure that the demand 
for electricity can be supplied in a 
manner that is compatible with 
environmental protection. 


While investigations are being conducted 


into many environmental issues, acid rain 


and nuclear waste management are two 
subjects of concern that are being given 
detailed examination at this time. These 
issues must be satisfactorily resolved to 
ensure that coal and uranium provide 
their appropriate contribution to total 
electricity supply. Acceptable resolution 
of the nuclear waste management issue 
will make acid rain problems more 
manageable; allowing nuclear energy to 
play its full role for electricity production 
will minimize the need to use additional 
fossil fuel for this purpose. 


Acid Rain 


A dramatic increase in the use of fossil 
fuels, over time, has greatly increased 
emission levels of sulphur dioxide and 
nitrogen oxide. While in nature 
precipitation is slightly acidic, these 
emissions react with additional oxygen 
and water in the atmosphere and form 
dilute sulphuric and nitric acids, which 
increase the acidity of precipitation. The 
chemically altered precipitation is known 
colloqually as “acid rain.” 


About 30 million tonnes of sulphur 
dioxide (SO) are released into the 
atmosphere annually in the United 
States. Of this total, approximately 


two-thirds is attributed to existing thermal 


electric power plants. In Canada, almost 
half of an estimated total of 5.3 million 
tonnes annually comes from non-ferrous 
smelters and about 15% from thermal 
generating stations (Table 20). 


Annual emissions of nitrogen oxides 
(NO,), estimated to be 22.3 and 2.2 
million tonnes in the United States and 
Canada respectively, are related for the 
most part to activity in the transportation 
sector (50%). Power plants and 
combustion processes in industrial, 
commercial and residential sectors 
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toward building taller stacks in order to 
relieve local pollution problems, has 
aggrevated regional, interprovincial anc 
international problems. It is estimated 
that approximately 4 million tonnes of 
SO. are deposited in Canada annually 
from sources in the United States and 
between 500 to 700 thousand tonnes é 
deposited in the United States from 
Canadian sources. 


account for the remaining 50% with 
electric utilities contributing 28%, and 
14% of the national totals for United 
States and Canada respectively 
(Table 21). 


Because these contaminants are 
transported for long distances through 
the atmosphere, acid rain cannot be 
regarded as a localized phenomenon. 
While there is some particulate and 
gaseous deposition in the immediate 
vicinity of an emitting source, the trend 


While our knowledge of the effects of 
acid deposition is not complete, some. 


Table 20. Current Emissions of SO, in Canada and the United States 


Canada United States 

Sector 1979 1980 estimated Tota 

(106 tonnes)  (%) (106 tonnes) (%) (108 tonr 

Utilities 0.8 15 19.5 66 20.3 
Industrial boilers/process 

heaters/residential/commercial kel 21 7.3 24 8.4 

Non-ferrous smelters (nef 41 2.0 7 4.2 

Transportation 0.1 2 0.9 3 1.0 

Other it 2 - - 1.1 

TOTAL 5.3 100 29.7 100 35.0 


er SS oe 


*INCO, Sudbury at 1980 emission rate. 
SOURCE: United States-Canada Memorandum of Intent on Transboundary Air Pollutior 
Strategies Development and Implementation Interim Report, February, 1981. 


Table 21. Current Emissions of NO* in Canada and the United States 


ee 


Canada United States 
Sector 1979 1980 estimated y 
(106 tonnes) 
Utilities 0.3 6.2 
Industrial boilers/process 
heaters/residential/commercial 0.6 fan 
Non-ferrous smelters 0.0* 0.0 | 
Transportation Yel 9.0 
Other 0.2 - | 
TOTAL De OES | 


Pa aa a 


*INCO, Sudbury at 1980 emission rate. 
SOURCE: United States-Canada Memorandum of Intent on Transboundary Air Pollutio 
Strategies Development and Implementation Interim Report, February, 1981. 


1e effects from acid rain are 

ummarized by the following statements 
ssued in an interim report prepared by a 
Inited States-Canada Working Group 
tudying transboundary air pollution: 


_ There are several examples where 
dramatic changes in water quality, 
believed to be directly attributable to 
acid deposition, have occurred. 


Acid deposition can and has 
severely altered lake and stream 
ecosystems, depleting and 
eventually extinguishing fish and 
other aquatic life. 


Acid deposition may contribute to 
accelerated leaching of minerals and 
nutrients in some forest soils. 


Long-term growth of forests in acid 
sensitive regions may be adversely 
affected by acid deposition among 
other factors. 


Some crops have been damaged by 
artificial exposure to highly acidic 
deposition under experimental 
conditions. 


The water and soils over extensive 
areas in North America are 
susceptible to acidification. 


Stone buildings, monuments and 
other building materials are eroded 
by a number of pollutants including 
acid rain. 


Over the long term some drinking 
water supplies may be contaminated 
by toxic metals leached from the soil 
by acid deposition; however, no 
adverse health impacts have been 
established to date. 


Nitrogen compounds affect the 
acidity of precipitation, but their 
contribution to damages is uncertain, 
and is undergoing further analysis. 


le effects from acid rain are 

onounced in freshwater ecosystems, 
lich exhibit low buffering capacity to 
ditions of acid. Normally the geology of 
“S€ areas is characterized by highly 
iceous types of bedrock (granite, 
arizite, sandstone and some 

€lsses). Because this type of parent 
aterial is highly resistant to weathering, 
? Concentration of ions released into 
face water through deformation is too 
V to neutralize acid deposition from 
n.hHowever, the deposition of basic 
\clal till on some of these sensitive 
drock areas can increase the buffering 


Capacity and protect the aquatic 
ecosystems from acid rain. Similarily, 
areas characterized by basic rock 
geology, such as limestone, have a high 
buffering capacity and are immune to 
acid rain effects. In North America, the 
Canadian Shield, the Adirondacks and 
the Appalachians represent areas of 
highly siliceous rock and therefore 
accelerated acid rain damage has been 
evidenced in the recreational lake areas 
of northern Ontario, Québec, New 
England and the Maritimes. 


Control Technology 


Thermal stations 


There are several methods for SO. and 
NO, control in thermal power stations. 
The selection is governed by the degree 
of emission reduction required, 
implementation costs and site specific 
considerations. 


In addition to using low sulphur fuels, 
SOz control technology available for use 
in thermal stations includes processes for 
physical coal cleaning, flue gas 
desulphurization and fuel 
desulphurization. A brief discussion on 
selected processes follows. 


Physical coal cleaning — depending on 
the characteristics of the sulphur, SO» 
emissions can be reduced by washing, 
shaking or mineral concentration 
methods. Where a high degree of SO» 
reduction is not required, physical 
cleaning represents the most cost 
effective choice. 


Another aspect of physical coal cleaning 
relates to mining methods. Selective 
mining of coal, which leaves the higher 
sulphur and ash parts of the coal seam 
unmined can, in some circumstances, 
enhance the effects of physical coal 
cleaning. It is estimated that selective 
mining can reduce the sulphur content of 
the mined coal from 4 to 3%. 


Chemical desulphurization — chemical 
coal cleaning processes are in varying 
states of development and not yet used 
commercially. The process technology 
varies from separation by chemical 
solutions to coal conversion whereby a 
synthetic coal (Solvent Refined Coal — 
SRC) is formed by reconstituting the 
solids from chemically dissolved coal. 
While chemical coal cleaning is more 
expensive than physical cleaning the 


potential emission reduction ranges 
between 60 and 75%. 


Flue gas desulphurization — semi-dry 
process — semi-dry process flue gas 
desulphurization (FGD) is an emerging 
technology wherein a line slurry is 
injected into a spray drier concurrently 
with the flue gas. The lime reacts with 
the SO» and forms a dry solid product 
that is collected in an electrostatic 
precipitator or fabric filter. Although this 
system is advantageous because of its 
simplicity, low energy requirement and 
production of a dry waste material, it 
does not lend itself to high levels of 
emission reduction and requires lime that 
is more expensive than limestone. 


Flue gas desulphurization — wet 
scrubbing — wet scrubbing of flue gas 
with a limestone slurry has been widely 
used in the United States, Japan and 
West Germany over the last 10 years 
and represents the most cost effective 
process for high levels of SO» reduction. 
While the cost associated with scrubbers 
varies, it is estimated that the equipment 
can increase the capital cost of a new 
generating plant by 12 to 20% and add 
substantially to operating costs. 


Fluidized-bed combustion — one of the 
most promising processes to reduce SO, 
emissions is fluidized-bed combustion 
(FBC). This process may not be 
commercially available at utility scale 
until the turn of the century. The principal 
disadvantage of FBC relates to the 
problem of achieving high levels of SO 
reduction without requiring very large 
quantities of limestone. 


In thermal power plants, nitrogen oxide 
emissions can be reduced through 
combustion modification and flue gas 
treatment processes. 


Combustion modification — combustion 
modification is the most cost effective 
and commonly used method to reduce 
NO, emissions. Emissions can be 
reduced by 15 to 25% through staged 
combustion, and in gas fired units, by up 
to 50% with gas recirculation techniques. 


Flue gas treatment — flue gas treatment 
with gaseous ammonia to reduce NO, to 
nitrogen has been demonstrated but is 
not widely used. Between 35 to 40% of 
the NO, can be reduced non-catalytically 
under conditions of high temperature. 
Catalytic reduction offers much greater 


31 


reduction efficiency (50 to 80%) but has 
not been proven on coal-fired burners. 


Smelting sector 

In the non-ferrous smelting sector, SO2 
emissions can be controlled by producing 
byproducts of liquid SOz2 or sulphuric 
acid. Most of the non-ferrous smelters 
now controlling emissions produce 
sulphuric acid. While disposal of the acid 
or liquid SOz may increase the cost of 
control beyond an economically 
acceptable level, these approaches 
generally represent affordable control 
alternatives for strong SOz off-gas 
streams. However without a market for 
the byproducts, acid neutralization or 
gypsum impounding must be added to 
the process. 


One of the major problems with SO. 
control in smelting operations is the 
availability of affordable control 
technology for weak stream SO2 
emissions. These emissions can be 
controlled by upgrading operations to 
strengthen SOz gas streams for acid 
plant control, by using alternate process 
technology or by flue gas scrubbing. The 
selection must be evaluated on the basis 
of the unique nature of each smelter. 


Technology is also available to fix 
sulphur as elemental sulphur. This 
process is not widely used because it is 
more expensive than producing liquid 
SOz or sulphuric acid and normally 
cannot be applied to existing smelter gas 
streams. 


Cost of Acid Rain Reduction 


Based on our current understanding it 
follows, from the preceding discussion, 
that the acid rain problem can be 
diminished at the point where it 
originates. The solution, however, is 
costly. Although no concensus exists 
regarding the cost to control the problem, 
one estimate indicates that the cost of 
reducing this type of pollution by 50% 
ranges between $5 to $7 billion annually 
in the United States and $350 million per 
year in Canada. In Canada, this 
represents a cost of about $I5 per 
Canadian for the protection of their 
natural resources. Other estimates 
indicate that the costs may be 
substantially higher. 


Action Being Taken 


Even with documentation on the effects 
of acid producing gases (SOz, NO,), and 
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the availability of control technology, 
insufficient data with respect to their 
long-range transport have prevented 
validation of long-range models for 
regulatory use. The transboundary 
aspects of acid rain serve to compound 
this problem. Moreover, because our 
dependence on fossil fuels will not 
decline in the future and as demand is 
increasingly met from coal and tar sands 
products of high sulphur content, there 
may not be sufficient time for a complete 
assessment of the problem and its 
effects before implementing at least 
interim control strategies. 


In Canada and the United States, a 
marked improvement in certain areas 
has been achieved under existing air 
quality legislation and the commitment to 
emission control by governments and 
some industries. Existing legislation, 
however, must be changed to address 
the long-range transport aspects of air 
pollutants. A large effort has been 
undertaken in Canada to re-educate the 
public and the decision makers on our 
approach to air quality legislation. 


Because the non-ferrous smelting 
industry is the largest source of SO2 
emissions in Canada, and because the 
International Nickel Co. Ltd.’s (INCO) 
Copper Cliff smelter is the largest point 
source of SOs, the Ontario Government 
issued a pollution control order in 1980, 
requiring INCO to reduce its emissions to 
1950 tonnes per day by 1983. Present 
emission levels are about 2500 tonnes 
per day, but the plant is operating at less 
than its full capacity due to a slump in 
the international nickel market. A 
Canada-Ontario Task Force has been 
formed, which will report on the available 
options to reduce emissions at both the 
INCO and Falconbridge Nickel Mines 
smelters. 


Recognizing its environmental 
responsibilities, in 1981, Ontario Hydro 
committed over $500 million to reduce its 
emissions by 43% over the next decade. 
The control program calls for the design 
and construction of two SO» scrubbers 
for installation at either the Nanticoke or 
Lambton generating stations, the 
installation of low nitrogen oxide burners 
at large coal-fired stations and increasing 
utilization of low sulphur coal. 


Under the National Energy Program, 
federal funding for conversions from 


oil-fired power plants to coal will be 
conditional on environmental 
acceptability. 


In the United States, the Environment 
Protection Agency (EPA) has 
promulgated stringent standards 
requiring scrubbers on all new fossil-fi 
plants. These standards do not apply 
existing coal-fired plants and stations 
which have been converted from oil tc 


coal. Emissions from these sources ai 
regulated through State Implementatic 
Plans (SIP). Although these plans mu 
be approved by the EPA, their degree 
enforcement is controlled at the State 
level. 


There is legislation embodied in the 
Clean Air Acts of both Canada and th 
United States that enables the 
government to regulate domestic 
emissions considered to endanger the 
environmental or human well being of 
other country. This may be one way t 
deal with the transboundary aspect of 
acid rain problem, but enforcement is 
complicated by an imperfect 
understanding of the environmental 
problems. 


Discussions have been initiated betwe 
Canada and the United States on the 
issue of transboundary air quality and 
efforts are being directed toward the 
negotiation of a formal co-operative 
agreement. To date informal bilateral 
discussions have culminated in a join 
statement on the approach both 
countries have toward transboundary 
pollution (July, 1979), and the signing 
August, 1980, of a Memorandum of 
Intent to negotiate an agreement on 
transboundary air pollution. A workin¢ 
group structure has been established 
provide background information to as 
negotiations. Negotiations are schedt 
to commence by mid 1981. 


Nuclear Waste Managemen 


The term nuclear waste covers a ver 
wide range of materials. These mate 
range from highly toxic irradiated fuel 
waste, for which the concentration of 
radioactive isotopes is approximately 
to contaminated soil which has a 
radioisotope concentration little more 
than that found in natural soils. 


Irradiated fuel refers to the fuel bund! 
that have been used in the reactor al 
withdrawn from it. These bundles are 


ery radioactive, containing over 99% of 
1e system’s total radioactivity. Nuclear 
jaste Management in Canada has 
cussed on the safe storage of fuel 
jaste at the reactor site. Irradiated fuel 
undies are moved by remotely 
ontrolled fuelling machines into 


jater-filled double-walled concrete tanks. 


his method allows irradiated fuel to be 
tored cheaply and reliably for periods of 
everal decades. 


y the end of 1980, approximately 5000 
nnes of used fuel was held in interim 
torage facilities located at nuclear 
eactor sites in Canada; it is increasing 
t the rate of 850 tonnes per year for 
xisting facilities (5866 MW of nuclear 
enerating capacity). By 1993, an 
dditional 9927 MW of nuclear capacity 
3 Currently committed or planned for 
ommercial service in Ontario, New 
runswick and Québec, which will 
roduce additional irradiated fuel at the 
ate of about 1500 tonnes per year. 
here is no immediate requirement for a 
ermanent disposal method, since the 
radiated fuel can be readily stored for 
vany years at the reactor sites. 

lowever, for reasons of prudent 
Vanagement and public perception, it is 
esirable to determine that a permanent 
isposal solution is available well before 
1e time when it will be operationally 
2quired. 


yanada’s Irradiated Fuel Waste 
fanagement Program 

lany alternative methods have been 
uggested for nuclear waste disposal, 
cluding launching into outer space, and 
urial in Arctic or Antarctic ice caps, on 
r under the ocean floor, and within 
leologically stable formations such as 
alt, hardrock, shale or volcanic ash. 

\fter considerable study, an international 
oncensus has emerged in support of 
Nmobilization and burial of irradiated 

Jel waste in geologically stable rock 
mations. 


Jeginning in 1975, agencies of the 
2deral and Ontario governments have 
0-Operated in a program designed to 
Ssess this concept for safe disposal of 
uclear waste material. 


1 April 1977 the Department of Energy, 
lines and Resources commissioned an 
idependent study of nuclear waste 

Janagement by a group of scientists led 
y Dr. Kenneth Hare of the University of 


Toronto. The recommendations of the 
Hare Study provided further support for 
the underground disposal concept. 


In June 1978 a Canada-Ontario 
Agreement was announced for a joint 
research and development program to 
assure the safe and permanent disposal 
of radioactive waste. The program is 
being managed by Atomic Energy of 
Canada Limited (AECL). 


Research in Canada has concentrated 
on assessing the suitability of nuclear 
waste disposal 500 to 1000 m down in 
hard, crystalline Precambrian rock 
formations typical of the Canadian 
Shield. The waste would be immobilized, 
that is incorporated into an insoluable 
matrix, and then implaced in deep 
caverns. Particular attention has been 
focussed on plutons, or large masses of 
rock which extend deep into the eartn, 
for reasons pertaining to their stability 
and the absence of minerals of 
commercial value. 


The geological part of the Canadian 
research program is directed to 
understanding the characteristics of 
plutons. Because water is considered to 
be the only vehicle for radioactivity 
movement from the burial container to 
the environment, water movement 
through rock fractures and the 
distribution of fractures at various depths 
are key elements of current research. 
The results of the research work are 
extensively reported in AECL 
publications. Preliminary results indicate 
that under a wide range of assumptions, 
no individual in the future should receive 
a radiation dose from the disposed fuel 


waste greater than a small fraction of the 


natural background radiation level to 
which all living things are exposed. 


The Canada-Ontario research program is 
expected to provide, during the course of 


the 1980s, scientific evidence that the 


geological disposal concept is a safe and 


dependable one, in terms of its impact 
both on human health and on the natural 
environment. The concept will be 
evaluated through a regulatory process, 
including public hearings; the Atomic 
Energy Control Board will be the lead 
agency. Only after the concept has been 
judged acceptable and approved by the 
governments involved, will the program 
proceed to the next stage: repository site 
selection. The construction and operation 


of a full-scale disposal facility will follow 
at an appropriate time. 
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For readers requiring additional statistical information, the follow- 
ing publications are issued in English and French by the Manu- 
facturing and Primary Industries Division, Statistics Canada. 
Copies may be ordered from: 


Statistics Canada 
Ottawa, Ontario 
Canada 

K1A OT6 


Electric Power Statistics, Volume | — Annual Electric Power 
Survey of Capability and Load (Catalogue No. 57-204) 


Presents the results of the annual electric power survey of 
capability and load and covers all producers of electrical 
energy in Canada which generate or will generate 20 mil- 
lion kWh per annum or more during the forecast period. 


Electric Power Statistics, Volume Il — Annual Statistics (Cata- 
logue No. 57-202) 


Includes various statistics, on an annual basis, for electric 
utilities and industrial establishments including installed 
capacity, generation, supply and disposal, number of 
customers, revenue, energy transfers, domestic and farm 
service, and transmission mileage. Statistics on fuels, em- 
ployees, wages and salaries, assets and liabilities, income 
account, taxes and capital and repair expenditures are also 
included for electric utilities. 


Electric Power Statistics, Volume IIl — Inventory of Prime Mover 
and Electric Generating Equipment (Catalogue No. 57-206) 


Provides a detailed listing of prime mover and generating 
equipment above 500 kW, on an annual basis. 


Electric Power Statistics, Monthly (Catalogue No. 57-001) 


Presents, on a monthly basis, preliminary electrical energy 
statistics. 


Electricity Bills for Domestic, Commercial and Small Power 
Service (Catalogue No. 57-203) 


Based on the rate schedules supplied by the power com- 
panies and municipalities responsible for the distribution of 
electrical energy in the cities and towns covered in an 
annual survey. Monthly bills are computed to show the 
revenue according to the distributors from the sale of def- 
inite quantities of electricity used for specific purposes. 


Quarterly Report on Energy-Supply Demand in Canada (Cata- 
logue No. 57-003) 


Energy balance sheets in both natural units and terajoules 
for fuel types by region. Each balance sheet shows data on 
production, imports, exports, interregional movements, 
conversion from one energy form to another, and con- 
sumption by consuming sectors. 
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The following publications are available from distributors 
Canadian government publications, or from OECD Publicati 
Office, 2 rue André-Pascal, 75 Paris 16e, France. 


Organization for Economic Cooperation and Developm 
Survey by the Energy Division, Annual Survey of Electric Po 
Equipment, Situation and Prospects. 


Combines the results of two studies carried out by 

OECD: 

e Survey of the Energy Division in the developmer 
capital equipment in the electricity supply industry 
its technical characteristics (Part One) 


e@ Survey of the Special Committee for Machinery on 
trends of deliveries, orders on hand and produc 
capacity of European manufacturers of heavy ec 
ment for power stations (Part Two) 


These two complementary surveys show the situation ¢ 
January 1st and give an indication of trends for the ne 
years. 


Organization for Economic Cooperation and Development, 
ergy Division, The Electricity Supply Industry 


Annual general review of the electricity supply indust 
OECD countries in the last 2 years and provides an out 
for the following five years. 


Organization for Economic Cooperation and Developr 
Economic Statistics and National Accounts Division, Statisti 
Energy 


Presents annually a set of basic statistics on produc 
trade consumption, etc. for each source of energy, fo 
ing a standard pattern so that they are presented in cor 
dated and comparable form. 


In addition, more detailed information on individual foreign c 
tries can be obtained by contacting individual electric utiliti 
government agencies. 


\PPENDICES 


able A1. Installed Capacity and Electrical Energy Consumption in Canada, 1920-1980 


Installed capacity Electrical 
Thermal energy Average Peak Generation Load 
oar Conventional Nuclear Sub-total Hydro Total consumption” demandt+t demand¢+ reserve** factortt 
ne a EE eemangy _lesetve = 
(MW) (GWh) (MW) (%) 
120 300 - 300 1700 2000 - ~ - = = = 
30 400 - 400 4300 4700 19 468 2222 - - - - 
40 500 - 500 6 200 6 700 33 062 3774 - - - - 
150 900 - 900 8 900 9 800 55 037 6 283 - - - - 
55 2 100 - 2100 12600 14700 81000 9 247 12 536 2 164 Ws 74 
160 4392 - 4392 18657 23049 109 302 12477 17 264 Sy7isisy D5) 72 
61 5072 - 5072 19019 24091 110950 12 666 18 353 SiSoaee a4 69 
62 5609 20 5629 19338 24967 116135 13 257 18 937 6030 24 70 
163 6 180 20 6 200 20101 26 301 121510 13 871 20 783 eyes 2 67 
164 6 694 20 6714 20 SIS ae HOLT 133 949 15 291 22516 4511 17 68 
165 USO 20 Te STE PA TTA 29 348 144165 16457 24 167 5181 18 68 
166 8 307 20 8327 22438 30765 156 956 Ni Sile7. 25921 4844 16 69 
167 9373 240 9613 23353 32966 165 812 18928 27 812 Sod 16 68 
168 OK aial 240 10951 24957 35908 175 845 20074 30 300 5608 16 66 
69 aoe 240 12561 27031 39592 188649 21535 32 092 7500 19 67 
70 14 287 240 14527 28298 42826 201 298 22979 34 592 8 234 19 66 
71 14504 OO) 16075 30601 46676 211492 24143 35 720 109565 323 68 
72 15 318 2126 17 444 32500 49944 229 692 26 220 38 921 Wi@28) QB 67 
73 UA 2 400 20111 34266 54376 248013 28311 42699 Wie 66 
74 18085 2 666 20751 36779 57530 266 244 30 393 42 528 15002 26 UE 
75 21404 2 666 24070 S1282 W6NS52 265 382 30 295 46 187 ihe alsley 215. 66 
76 23039 3 466 26505 39488 65993 284 214 32 445 49 537 16456 25 65 
Ta 24 699 5 066 29765 40810 70575 299 588 34 200 52001 18574 26 64 
78 26 154 5 866 32 020 41898 73918 316161 36091 54 106 19812 27 66 
79 27025 5 866 32 891 44005 76896 322718 36 840 55 699 PAV ey Bs! 66 
80t+ 27 853 5 866 33719 47919 81638 339 443 38 749 61 451 201 Si/aueco 63 


920-1955: figures are approximate, computed using actual Statistics Canada data for stations generating energy for sale to which have been 
dded estimates for stations generating entirely for own use. 1920-1955 Canadian Energy Prospects (Royal Commission on Canada’s Econo- 
lic Prospects) John Davis, 1957. 1956-1980, Statistics Canada Publication 57-202. 

verage demand = Energy consumption + 8760 (h/yr). 

tatistics Canada Publication 57-204. 

Generation reserve data is based on capacity. These figures differ from those presented by Statistics Canada Publication 57-204 as latter are 
Jased On capability. 

Load factor = Average demand ~ Peak demand. 

Preliminary data. 


35 


Table A2. Installed and Proposed Generating Capacity, 1980 


oe eS SS Se 


Percentage of 


Conventional Canadian 
Province Hydro Nuclear thermal” Total total 
(MW) (%) 

Newfoundland 6 444 - 744 7 188 9 
Prince Edward Island - - 118 118 t 
Nova Scotia 363 - 74s 2038 3 
New Brunswick 893 - 1892 2785 3 
Québec 19095 266 1114 20476 25 
Ontario 7 086 5 600 13033 25719 o2 
Manitoba 3641 - 500 4141 5 
Saskatchewan BH - 1 7s 2333 3 
Alberta 718 - 5082 5 800 7 
British Columbia 8995 - NUE 10767 lc 
Yukon 58 - 36 94 r 
Northwest Territories 47 - 132 179 iT 
CANADA at Dec. 31, 19804 47919 5 866 27 852 81638 100 
Percentage of total 

capacity, end 1980 59 7 34 100 - 
Net additions during 1980¢ 3915 - 827 4742 - 
Planned additions during 1981 999 - 743 1742 - 


De a ea ER ae ee ee a ene 

*Details provided in Table 2. Conventional thermal includes steam, gas turbine, internal com- 
bustion. 

+Less than 0.5%. 

tPreliminary data. 


Table A3. Conventional Thermal Capacity by Principal Fuel Type, Preliminary Figures as of Dec. 31, 1980 


a 


Steam Gas turbine Internal combustion All conventional thermal 
Province Coal Oil Gas Other* Total Oil Gas Total Oil Gas Total Coal Oil Gas Other* 1 
| (MW) 

Newfoundland = 503 = - 503 170 - 170 71 - a - 742 = 2 
Prince Edward 

Island - 71 - - lal 41 ~ 41 7 - wf - 119 - - 
Nova Scotia 639 826 4 - 1 469 205 - 205 1 - 1 639 1032 4 - 1 
New Brunswick ARNE WSS - 23 1 864 23 - 23 cy = 5 285 1584 - 23 1 
Québec - 636 4 16 656 313 - Sion 474 - 147 - 1096 4 16 1 
Ontario 8764 2330 1412 Ci/melClOme mune oll - 451 4 6 10 8764 2785 1418 67 ak 
Manitoba 419 24 4 - 447 24 - 24 29 - 29 419 ae 4 - 
Saskatchewan 1 486 - 128 21 1635 - 104 104 la - 17 1486 17 232 21 i 
Alberta 3 269 66 1288 75 4698 - 345 345 1@ se 39 3 269 76 1663 75 
British 

Columbia - 104 969 206 1279 188 167 SB We) ee 137 ~ 411 1154 206 i 
Yukon = ms s = - - - - 36 - 36 - 36 - - 
Northwest 

Territories - 1 - - 1 - - - 131 = 131 - 132 - = 


CANADA 14862 6117 3809 408 25196 1415 615 2030 575 54 629 14862 8104 4478 408 2 


*Mainly wood wastes and black liquor. 
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le A4. Electrical Energy Production by Principal Fuel Type, Preliminary Figures 1980 


Se nS ee ee 


Conventional thermal Percentage generated by 
Percentage of total Industrial 
Ince Coal* Oil* Gas* Total Nuclear Hydro Total generation Utilities establishment 
(GWh) (%) 
foundland - 1 398 - 1 398 - 44 860 46 258 126 98.9 ila 
-¢ Edward Ssland = 127 - 127 - - 127 0.0 100.0 0.0 
| Scotia 2611 3349 ~ 5 960 - 903 6 863 1.9 92.9 Wat 
Brunswick 698 5919 - 6 617 - 2666 9 283 25 92.1 7.9 
eC = 247 - 247 - 97560 97 807 26.7 82.5 eS 
rio 31014 141 2899 34054 35880 40192 110125 30.0 95.9 4.1 
toba 366 - - 366 - 19096 19 462 Se 99.6 0.4 
atchewan 5 816 - 823 6 639 - 2 549 9 188 IS Cons 45 
ta 16 855 - 4838 21692 - 1699 23 391 6.4 93.7 228 
hh Columbia = 536 1938 2 474 - 40 860 43 334 11.8 70.3 29.7 
n ~ 63 = 63 - 322 384 0.1 100.0 0.0 
west Territories - 163 - 163 - 292 455 0.1 94.7 5.3 
ADA 57359 11943 10498 79800 35880 250998 366 677 100.0 89.6 10.4 


nated values. 
RCE: Statistics Canada. 
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Table AS. Provincial Electricity Imports and Exports 


Province 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Québec 


Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Yukon 


Northwest Territories 


CANADA 
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Year 


1980 
1979 
1978 


1980 
GIS, 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
Se 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
1979 
1978 


1980 
19/79 
1978 


Interprovincial trade 


Exports 


227 
151 
40 


561 
863 
533 


9 429 
9 016 
11 760 


Imports 


a a 


Net 
exports 


International trade 


Exports Imports 
(GWh) 
3 871 54 
3 890 24 
2 550 47 
8 107 6 
7 663 5 
1 402 21 
11 314 249 
12 193 420 
10 765 749 
3 529 192 
4 080 1 
3 057 30 
- 2 
- 2 
- 2 
3 354 2 437 
S002 1 342 
2 664 1 242 
30 174 2 940 
31 378 lp 92 
20 437 2 092 


Net 
exports 


7 


net exe 


Rp 


P-L. ee 


able A6. Generation Capacity by Type 


EWFOUNDLAND 


otal end 1979 
dditions 1980 
otal end 1980 


dditions proposed 


dial end 1983 


AINCE EDWARD ISLAND 


ial end 1979 
iditions 1980 
tal end 1979 


iditions proposed 
1981 


ytal end 1981 


IVA SCOTIA 


tal end 1979 
iditions 1980 
ta! end 1980 


iditions proposed 


tal end 1985 


-W BRUNSWICK 


tal end 1979 
ditions 1980 
tal end 1980 


ditions proposed 
981 

‘982 

talend 1982 


Steam 


1319.03 
150.00 
1469.03 


150.00 
150.00 


1769.03 


1863.63 


1863.63 


1863.63 


Gas turbine 


205.00 


205.00 


Internal combustion 


Nuclear 


(MW) 


Total thermal 


1524.63 
150.00 
1674.63 


150.00 
150.00 


1974.63 


1891.84 


1 891.84 


630.00 
2521.84 


Hydro 


6 369.26 
75.00 
6444 26 


84.00 


6528.26 


Total 


7113.25 
75.00 
7 188.25 


84.00 
25.00 


(28M 2S 


1 884.53 
153.50 
2 038.03 


2.50 
20.00 
150.00 
150.00 


2360.53 


2 685.09 
100.00 
2 785.09 


630.00 
3415.09 
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Table A6. (continued) 


QUEBEC 


Total end 1979 
Additions 1980 
Total end 1980 


Additions proposed 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 


Total end 1990 


ONTARIO 


Total end 1979 
Additions 1980 
Total end 1980 


Additions proposed 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 


Total end 1991 


MANITOBA 


Total end 1979 
Additions 1980 
Total end 1980 


Additions proposed 
1980-1990 
1991 
1992 
1993 


Total end 1993 


40 


Steam 


655.26 


655.26 


12572.21 


VASA): 


298.00 


206.00 


Gas turbine 


312.66 


312.66 


Internal combustion 


Nuclear 


(MW) 


5 600.00 


5600.00 


1 788.00 
1788.00 


756.00 
756.00 
881.00 
881.00 
881.00 
881.00 


14212.00 


Total thermal 


1380.87 


1 380.87 


2 089.87 


18632.87 


18632.87 


368.00 


1816.00 
1994.00 
42.00 
756.00 
756.00 
1101.00 
881.00 
881.00 
881.00 


28 108.87 


Hydro 


16 764.17 
2 331.00 
19095.17 


999.00 
1242.00 
1536.00 
2 243.00 
1574.00 


510.00 
1275.00 


1 449.00 
456.00 


BOSS) UN 


7 085.63 


7 085.63 


7 139.63 


3641.10 


3641.10 


360.00 
480.00 
360.00 


4841.10 


Tot 


able A6. (continued) 


Steam 

ASKAT CHEWAN 
otal end 1979 1334.96 
dditions 1980 300.00 
otal end 1980 1634.96 
dditions proposed 

1981 - 
1982 300.00 
1983 - 
1984 - 
1985 - 
1986 - 
tal end 1986 1934.96 
LBERTA 

otal end 1979 4322.93 
dditions 1980 375.00 
otal end 1980 4697.93 
dditions proposed 

1981 375.00 
1982 - 
1983 400.00 
1984 400.00 
1985 375.00 
1986 375.00 
1987 400.00 
1988 400.00 
tal end 1988 7 422.93 
RITISH COLUMBIA 

tal end 1979 1279.29 
Iditions 1980 = 

)tal end 1980 1279.29 
Iditions proposed 

1981 iE 
1982 ~ 
1983 - 
1984 - 
1985 - 
1986 - 
1987 - 
1988 560.00 
1989 560.00 
1990 560.00 
1991 560.00 
tal end 1991 3519.29 


Gas turbine Internal combustion 
103.92 16.60 
103.92 16.60 
103.92 16.60 
344.50 39.40 
344.50 39.40 
344.50 39.40 
354.94 137.34 
354.94 OMEOL 
354.94 137.34 


Nuclear 


(MW) 


Total thermal 


1455.48 
300.00 
1755.48 


2055.48 


4706.83 
375.00 
5081.83 


375.00 


400.00 
400.00 
375.00 
375.00 
400.00 
400.00 


7806.83 


WATS 


WTAE 


560.00 
560.00 
560.00 
560.00 


4011.56 


Hydro 


7590.28 
1405.00 
8 995.28 


12 138.28 


Total 


2032.62 
300.00 
2 332.62 


300.00 


168.00 
84.00 


2884.62 


5 425.13 
375.00 
5 800.13 


375.00 


400.00 
400.00 
375.00 
375.00 
400.00 
400.00 


8925.13 


9 361.84 
1 405.00 
10 766.84 


921.50 
921.50 


300.00 
1 160.00 
640.00 
880.00 
560.00 


16 149.84 


41 


Table A6. (continued) 


YUKON 


Total end 1979 
Additions 1980 
Total end 1980 


Additions proposed 1981 
Total end 1981 


NORTHWEST TERRITORIES 


Total end 1979 
Additions 1980 
Total end 1980 


Additions proposed 1981 
Total end 1981 


CANADA 


Total end 1979 
Additions 1980 
Total end 1980 


Additions proposed 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 


Total end 1993 
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Steam Gas turbine 


24 367.99 
825.00 
25 192.99 


673.00 
300.00 
400.00 
756.00 
525.00 
375.00 
400.00 
1 166.00 
560.00 
560.00 
560.00 


31 467.99 


2030.07 


2030.73 


70.00 
53.00 


42.00 


14.00 


2 209.07 


Internal combustion 


Nuclear 


(MW) 


5 866.40 


5 866.40 


630.00 
2 473.00 
1788.00 


756.00 
756.00 
881.00 
881.00 
881.00 
881.00 


15 793.40 


Total thermal 


32 891.45 
827.21 
33 718.66 


743.00 

930.00 
2932.00 
2544.00 

573.00 
1137.00 
1162.00 
2061.00 
1 441.00 
1441.00 
1441.00 


50 123.66 


Hydro 


44004.52 
3914.50 
47919.02 


999.00 
1382.50 
2477.50 
3164.50 
1742.00 

84.00 

810.00 
1875.00 
1529.00 

776.00 

360.00 

480.00 

360.00 


63 958.52 


Tc 


air 


SSNS Ar ee Ee ASCE CRA ia 
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able A7. Installed Generating Capacit 


1981-1991 


ovince Station Type 
SS tYfP OT 


wfoundland 


va Scotia 


NW Brunswick 


sbec 


rio 


Hind’s Lake 
Port aux Basques 
Upper Salmon 


Lingan 


Annapolis Royal 
Gisborne Canal 
Fourth Lake 
South Lake 


Mactaquac 
Point Lepreau 


Delaney 


Gentilly 2 
lles-de-la-Madeleine 


La Grande— LG-1 


LG-2 
LG-3 
LG-4 
Manic 5 
Atikokan 
Bruce B 
Darlington 
Pickering B 
St. Mary’s 


Thunder Bay 


Hydro 
Gas turbine 
Hydro 


Steam (coal) 
Hydro 
Hydro 
Hydro 

Wind 


Hydro 
Nuclear 


Hydro 


Nuclear 
Internal combustion 


Hydro 
Hydro 


Hydro 


Hydro 


Hydro 


Steam (coal) 


Nuclear 


Gas turbine 


Nuclear 


Gas turbine 
Nuclear 
Gas turbine 


Hydro 
Steam (coal) 


Additions 


in 1980 


(MW) 
75 


WXSoS 


Year 


1983 
1982 


1984 
1985 
1983 


1982 


1982 


1987 
1988 
1989 
1983 
1983 
1985 
1986 
1987 
1989 
1990 
1981 
1982 
1982 
1983 
1984 
1984 
1985 
1985 


1984 
1988 
1983 
1984 
1986 
1987 
1981 
1983 
1988 
1989 
1990 
1991 
1985 
1988 
1983 
1984 
1981 
1982 
1981 


Additions 
proposed 


150 


y Expansion in Canada by Station. Major 1980 Additions and Projected, 


Proposed plant 
Capacity 


(MW) 


75.00 
25.00 
84.00 


600.00 
20.00 
3.50 
2.50 
0.20 


617.80 
630.00 


2550.00 
685.00 


42.00 
1140.00 


5328.00 
2304.00 


2637.00 
2 280.00 


412.00 


3 080.00 


3580.00 


2 106.00 
54.00 
447.00 
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Table A7. (concluded) 


Province 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Northwest Territories 


Station 


Limestone 


Poplar River 
Nipawin 


Battle River 
Keephills 
Sheerness 


Sundance 
Genesee 


Gordon M Shrum 
Peace Canyon 
Revelstoke 


Seven Mile 
Hat Creek 


Murphy Creek 


Peace Site C 


Various 


Type 


Hydro 


Steam (coal) 
Hydro 


Steam (coal) 
Steam (coal) 


Steam (coal) 


Steam (coal) 
Steam (coal) 


Hydro 
Hydro 
Hydro 


Hydro 
Steam (coal) 


Hydro 


Hydro 


Internal combustion 


Additions 


in 1980 


(MW) 


375 


300 
4x79 


2020259 


2.21 


Year 


1991 
1992 
1993 


1982 
1985 
1986 


1981 
1983 
1984 
1985 
1986 


1987 
1988 


1983 
1984 


1988 
1989 
1990 
HOO 
1989 
1990 
1987 
1988 


Additions 
proposed 


B9 1120 
4 x 120 
3 x 120 


300 
2 x 84.0 
1 x 84.0 


3795 
400 
400 
375 
375 


400 
400 


2 x 460.75 
2 x 460.75 


Proposed pla 
capaci 


(MW) 


1 200.( 
600.( 


252. 
737. 


800. 


750. 
2 100. 


800. 
2416. 
700. 


1843. 
607. 


2 240. 
400. 


900. 


communities 
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DEFINITIONS AND ABBREVIATIONS 


Capacity: 


Power: 


Production: 


Consumption: 


Power: 


Energy: 


Voltage: 


The rated ability of facilities to produce or deliver power at a 
given point in time; for example, installed generating capacity 
means the maximum amount of power that can be generated at 
a given point in time. 


The time rate at which electrical energy is made available, typi- 
cally measured in kilowatts. 


Generation of electrical energy, typically measured in kilowatt- 
hours. 


Use of electrical energy, typically measured in kilowatt-hours. 


kW — kilowatts 

MW — megawatts = 1 000 kW 

GW - gigawatts = 1 000 000 kW 

TW -— terawatts = 1 000 000 000 kW 

kWh — kilowatt-hours 

MWh — megawatt-hours = 1 000 kWh 
GWh -— gigawatt-hours = 1 000 000 kWh 
TWh — terawatt-hours = 1 000 000 000 kWh 
kV — kilovolt 
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CONSUMPTION, 
PRODUCTION and 
CAPACITY 


Consumption 


It can be seen in Table 1 that Canadian 
electricity demand increased by 1.1% 
during 1981 to an estimated 343 700 
GWh. This low rate of growth contrasts 
with an estimated 3% increase in real 
Gross National Product (GNP) with which 
electricity demand has historically had a 
high degree of correlation. One factor 
accounting for the low growth in electric- 
ity demand was unusually mild weather 
conditions in a number of regions during 
the heating season, both at the beginning 
and end of 1981. In addition, reduced in- 
dustrial activity in the second half of the 
year, particularly in the Maritime pro- 
vinces, also affected growth. However, 
electricity demand was considerably 
stronger than that for oil and gas which 
declined an estimated 7% and 3% re- 
spectively. 


Table 2, which illustrates electricity de- 
mand for each province, shows that 
Alberta experienced the strongest growth 
in demand during 1981. Manitoba show- 
ed the largest reduction, while in the 
other provinces electricity demand 
changed only marginally from 1980 
levels. 


In the ten-year period since 1970, con- 
sumption patterns by sector have 
changed to some extent, although the 
general pattern remains the same. The 
industrial sector consumes the greatest 
share of the electrical demand, followed 
by the residential and commercial sec- 
tors. However, the amount of the respec- 
tive shares has changed. Figure 1 illus- 
trates that the residential share of de- 
mand has increased substantially while 
the industrial share has dropped. The 
commercial sector has also increased to 
a small extent. 


Foreground: construction of the Bruce B Station 
Background: Bruce B Heavy Water Plant, in service 
since 1981. Sister plant, Bruce A (not shown), 


provided the largest share of electricity in Ontario for 


the first time ever in 1981. Excess steam from these 
plants is to be used by industries adjacent to the 
plant. 
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Table 1. Statistical Summary: Totals for Canada 1980-1981 


1981 
Total Demand for 
Electricity (GWh) 343 748 
Total Generation (GWh) 377 622 
by: hydro 262 253 
nuclear 37 799 
conventional thermal Tit Sey AG, 
Total Net Exports (GWh) 33 875 
total imports 1 497 
total exports 351372 
Total Capacity at 
December 31, 1981 (MW) 83 308 
hydro 49 215 
nuclear 5 600 
conventional thermal 28 493 
Total Net Additions to : 
Capacity During 1981 (MW) 2 256 
hydro 1 679 
nuclear - 
conventional thermal 577 


1980 


340 069 
367 306 


Zonecity 
35 863 
80 226 


27 237 


2 939 
30 176 


81 052 


47 536 
5 600 
27 916 


4 742 
S) NS: 


827 


*The tables indicated provide data on a provincial basis 


Percentage 


___Change 


1.08 
2.81 


4.39 
5.40 
—3.31 


24.37 


—49.06 
17.22 


2.78 
3.53 


2.07 


—52.43 
—Oifeillit 


—30.23 


Ta 


Referer 


roduction capacity factor of 77%. Eight of Ontario's 


a6 aes CANDU units placed in the top fifteen po- 
tal electricity production increased < : Laer’ : 
3% from 1980. to an estimated 377 sitions in a reliability rating of the world’s 


2 GWh in 1981. Hydro generation argest nuclear reactors, including the 


first six positions in the rankings. This 
counted for 70%, nuclear 10%, and the outstanding performance attests to the 
naining 20% was from conventional 


ine : very effective operating performance of 
srmal sources. This increase is related Va sae gP 


an increase of 1.1% to meet domestic 
nsumption and a 24.4% increase in net 
ports to the United States. 


significant occurrence during 1981 was 
» fact that, for the first time, nuclear 
neration was the largest contributor to 
rovince’s electrical supply. In Ontario, 
clear generation represented 34% of 

} province’s total generation while 
resenting only 22% of total installed 
Jacity. This corresponds to an annual 


ble 2. Provincial Electricity Supply and Demand 


Capacity 


Preliminary figures for additions to 
generating capacity during 1981 total 

2 256 MW. This raises total installed 
capacity to 83 308 MW, an increase of 
2.8% from 1980. Hydro capacity addi- 
tions totalled 1679 MW, 74% of the total, 
and conventional thermal additions were 
26%. There were no additions to nuclear 
Capacity in 1981. These additions are 
shown in Table 3. 


A major event during 1981 was the com- 
pletion of the last five 333 MW units of 
Hydro-Québec’s La Grande Site 2 (LG-2) 
project. The first of the generating sta- 
tions of the James Bay hydro projects, it 
was completed ahead of schedule and 
within its budget, which is a significant 


Total 1980-81 1976-81 1971-81 

Provincial Demand Compound Compound 

vince Year Generation Net Exports Demand Growth Annual Growth Annual Growth 

(GWh) (%) 

wfoundland 1981 44 665 36 039 8 626 0.95 3.82 6.10 
1980 46 374 37 829 8 545 

ce Edward Island 1981 31 —484 514 —0.96 2.96 6.51 
: 1980 127 —392 519 

fa Scotia 1981 6 569 —192 6 761 -—0.78 2.22 5.07, 
1980 6 868 54 6 814 

N Brunswick 1981 8 936 147 8 789 —0.54 2.82 6.65 
1980 9 323 486 8 837 

sbec 1981 102 905 —17 584 120 489 1.89 Site 5.47 
1980 97 917 —20 336 118 253 

ario 1981 110 039 3 322 106 717 0.19 Pes ia 3.88 
1980 110 284 3774 106 510 

litoba 1981 18 431 4929 13 502 -3.06 2.20 3.93 
1980 19 468 5 540 13 928 

katchewan 1981 9 674 —222 9 896 0.69 Sia 5.70 
1980 9 204 —624 9 828 

1981 24 497 92 24 405 5.32 8.49 8.35 
1980 23 451 279 23 172 

1981 51 005 7 827 43 175 0.90 3.22 4.05 
1980 43 416 628 42 788 

on 1981 392 _ 392 2.89 1.27 Sle 
1980 381 - 381 

thwest Territories 1981 480 - 480 —2.83 1.48 4.88 
1980 494 = 494 

NADA 1981 377 622 33 875 343 748 1.08 3.83 4.91 
1980 367 306 27 237 340 069 


achievement. LG-2 is now the largest 
single generating station in Canada at 
5328 MW, followed by the 5225 MW 
plant at Churchill Falls. Two other plants 
(LG-3 and LG-4) totalling 5941 MW, are 
planned in Phase | of the La Grande 
complex, which will be completed by 
1985. 

Details of capacity by energy source and 
by region are given in Figure 2, while 
Figure 3 indicates the type of installed 
capacity and electricity production by 
principal energy source for each province 
and Territory. Figure 4 shows the histor- 
ical installed capacity mix. 
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ole 3. Changes in Installed Capacity During 1981 


Ice Project Name 


Beauharnois 
Bryson 

La Grande — 2 
Various locations 


Thunder Bay 
Pickering B 


Battle River 


_ADDITIONS 
ed from Service 


>C Beauharnois 
Bryson 


REMOVED 
NET ADDITIONS 


Plant Type 


hydro 
hydro 
hydro 
internal combustion 


steam (coal) 
gas turbine 


steam (coal) 
(Alberta Power Limited) 


hydro 
hydro 


vincially owned utilities except where indicated. 


Number 
of Units 


Capacity 
(MW) 


46.75 
25.00 
1 665.00 
10.54 


149.00 
42.00 


375.00 


2 313.29 


37.30 
20.00 


57.30 
2 255.99 
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DEVELOPMENTS 
IN 1981 


The following sections provide an over- 
view of some of the more significant 
events relevant to electricity supply and 
demand in Canada during 1981. 


Federal Policy Developments 


Federal energy policy in 1981 focused on 
the implementation of the National Ener- 
gy Program, announced in October 1980. 
A major thrust of this policy is to reduce 
Canada’s dependence on oil by 1990 to 
10% of energy used in the industrial, 
commercial and residential sectors. One 
of the results will be that electricity will 
play a greater role in the supply of pri- 
mary energy. It is anticipated that by 
1990, 44% of primary energy will be sup- 
plied in the form of electricity, compared 
to 38% in 1981, and 37% in 1980. 


The Role of Electricity in the Canada 
Oil Substitution Program (COSP) 
The Canada Oil Substitution Program 
was launched in May 1981. It provides 
taxable grants for up to 50% of the cost 
of converting from oil to gas, electricity, 
or renewable energies for space and 
water heating, to an $800 maximum. 


The program is administered by the gas 
and electric utilities for gas and electric 
conversions, and by Energy, Mines and 
Resources Canada offices in each prov- 
ince for renewables. Conversions to 
electricity are acceptable without any res- 
trictions in Manitoba, Ontario and New 
Brunswick. Some restraints on con- 
versions to electricity, imposed by EMR 
and the Provinces, are outlined below. 
Electric conversions are not eligible for 
the grant in mainland B.C. where natural 
gas is available, and not at all on Van- 
couver Island. No electric conversions 
are accepted in Saskatchewan. Heat 
pumps only are accepted in Alberta. 
Electric conversions are eligible in 
Québec only if houses are weatherized 
to meet provincial standards and the 
central-heating distribution systems con- 
tinue to be used. No electric conversions 
are eligible in Nova Scotia at this time. 
Electric conversions are eligible in only 
four communities in Labrador and not at 
all in Newfoundland. Restrictions on con- 
versions to electricity in Atlantic Canada 
are due to the reliance on oil-fired 
generation. 


It is estimated that over the ten-year per- 
iod of the program there will be over one 
million conversions to electricity. This 
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represents 35% of the available stock of 
oil heated houses today. By the end of 
1981, some 27 994 conversions to 
electricity were assisted by the Federal 
grant, for a total dollar value of 

$21 ,276,000.00. 


Atlantic Energy Conservation Invest- 


ment Program 

A further measure of the National Energy 
Program, known as the Atlantic Energy 
Conservation Investment Program, came 
into effect in September 1981 in New- 
foundland, New Brunswick and Prince 
Edward Island. Directed at the com- 
mercial and industrial sectors, the pro- 
gram provides taxable grants of up to 
50% of capital costs of conservation pro- 
jects, to a $4 million maximum. Eligible 
projects include modifications to facilities 
or operations, development of waste heat 
recovery systems and cogeneration of 
electricity. Nova Scotia may be included 
under the program at a later date. 


Alberta-Canada Pricing Agreement 
In September 1981, the Federal and 
Alberta Governments reached an agree- 
ment concerning the pricing and taxation 
of crude oil, natural gas, synthetic crude 
oil and natural gas liquids produced in 
Alberta. The bulk of the agreement ex- 
tends from September 1, 1981 to De- 
cember 31, 1986, and it is expected to 
have some impact on the supply and de- 
mand for electricity. Under the agree- 
ment, prices for home heating oil and 
natural gas are expected to double by 
1986. The price of natural gas is likely to 
rise more rapidly than electricity prices in 
most provinces. The share of primary 
electricity, that is, electricity generated 
from hydro and uranium, in total energy 
supply is now estimated at 34% by 
1990', as compared to a 31% share by 
4990" in pre-agreement forecasts. 


The Energy Security Act 

Draft legislation for a new Energy Secur- 
ity Act was introduced into Parliament in 
June 1981. Of particular interest to the 
electrical sector is the provision that the 
National Energy Board would be given 
authority to expropriate rights-of-way for 
designated interprovincial transmission 
lines and all new international lines. 


' Based on EMR’s Interfuel Substitution 
Demand Model 


If passed, this part of the Act would pl. 
legislation concerning electrical transi 
sion corridors on par with that which 
already exists for oil and gas. 


Parliamentary Committee Report o 
Energy Alternatives and Oil Substi 
tion 

In the spring of 1981 a Parliamentary 

committee released its report on Ener 
Alternatives and Oil Substitution. The 

committee’s mandate was to explore é 
report upon utilization of alternative en 
gy sources such as: gasohol, liquified 

coal, solar energy, methanol, wind anc 
tidal power, biomass, and propane for 
heating and vehicle use. Special atten 
tion was to be paid to their feasibility, | 
pact on balance of payments and over 
economic desirability. 


The committee was established with tl 
understanding that Canada’s energy s 
tem should be directed away from ne 
carbons in order to counter environm 

tal problems which could arise in the 
century, particularly if coal becomes a 
principal source of energy supply; an 
preserve crude oil, natural gas and c 
for such non-energy uses as the prod 
tion of petrochemicals. A number of tr 
recommendations are relevant to the | 
electrical industry. 


| 


The committee recommended the adc 
tion, by the federal government, of an’ 
energy system based on hydrogen an 
electricity as the principal energy | 
currencies. It suggested that utilities _ 
should be encouraged to utilize | 
cogeneration technology, and recom- 
mended greater Canadian involvemer 
electric vehicle research, developmen 


and demonstration. i 
f 


In isolated communities, financial ass} 
tance was recommended to encourac 
the installation of small hydro units ar 
appropriate technical assistance was | 
suggested for areas where wind-dies¢ 
hybrid systems might be installed. 


A further economic feasibility study w: 
suggested to review the conclusions ( 
the 1977 Tidal Power Review Board, 
regarding tidal power development in’ 
Bay of Fundy. If favorable results are) 
obtained, a definitive 3-year pre- 
investment study examining design, 
engineering, socio-economic, and en- 
vironmental factors would precede tid! 
power development. | 


e committee further recommended 
celeration of existing plans for photo- 
ltaics RD&D, and of coal-oil mixture 
shnology RD&D where feasible. An- 
ises on the federal level of opportuni- 
s, benefits and funding requirements of 
idized bed combustion for thermal 
tricity generation was suggested. 
ally, the adoption of the expenditure 
gram for fusion—related research, pro- 
sed by the National Research Council, 
Ss recommended. 


Ovincial Policy 
velopments and Issues 


erta Electrical Energy Marketing 


ency 
in effort to reduce rate differentials 
Jughout the province, and to optimize 
duction of electricity, the Alberta Gov- 
ment passed legislation in November 
31 to create a provincial marketing 
ncy for electricity. Scheduled to be in 
ration by September of 1982, the 
ncy will purchase power from the 
ties, set a province-wide wholesale 

>, and resell it to the utilities for dis- 
ution. It is estimated that existing rate 
erentials will be reduced by 80%, the 
laining 20% representing distribution 
ts which are not affected by the agen- 
The system will be phased-in over a 
year period, initially with a subsidy 
eme for major cities, which will be re- 
ed over the five years. The agency 
buy power from the lowest bidder 

| will also be able to make purchases 
n outside the province. 


ard of Industrial Leadership and 


velopment (BILD) 

encourage an increasing role for 
ctricity in the Ontario economy, the 
vincial government outlined a number 
lectricity-orientated initiative schemes 
lanuary 1981. Intended to be part of the 
D program, these schemes included: 
0-year accelerated generation expan- 
1 program, including early completion 
he Darlington nuclear facilities and 
jrading of transmission networks; in- 
ased electrification in the transporta- 

1 sector; increased industrial and com- 
rcial use of steam from nuclear facili- 
, and the creation of a hydrogen tech- 
ogy centre. In addition, the Residential 
2tgy Advisory Program (REAP) was 
ated to assist homeowners in energy 
servation and electrical conversions. 


This part of the program, administered by 
Ontario Hydro and the municipal utilities, 
provides advice through home surveys 
and information, as well as financial 
assistance in the form of low interest 
loans of up to $2,000. 


Reorganization of Hydro-Québec 
The financial structure of Hydro-Québec 
has been reorganized by the Provincial 
Government through Bill 16 which was 
passed in December 1981. Under the 
new law, the utility has become a 
corporation with the Provincial Govern- 
ment as the sole shareholder. The law 
gives the Government the right to de- 
termine the level of annual dividends to a 
maximum of 75% of profits after interest 
paid on debt. Two constraints on the 
issue of dividends were outlined in the 
Bill. No payments will be made in the 
event that such payments would cause 
the equity to debt ratio to fall below 
25:75, or in the event that gross interest 
expenditures could not be covered by net 
revenue from operations. The Bill also 
mentions a capital tax of 0.45% of total 
equity plus long-term debt. Hydro 
Québec estimates that dividend pay- 
ments for 1981 will fall between $20 and 
$25 million, and capital tax payments, re- 
troactive to July 1, 1981, will be approx- 
imately $43 million. A significant conse- 
quence of Bill 16 is the resultant change 
in the criteria used to assess rate levels. 
Under the new law, rates will be set in 
accordance with the provincial gov- 
ernment’s policies for energy conserva- 
tion, taking into account the costs of 
other forms of energy. Previously, the 
utility had maintained a policy of the low- 
est rates possible in conjunction with 
sound financial policy. 


ELE@RrICliny 
NORTH OF 60°: 
THE YUKON AND 
TERRITORIES 


The unusual geographic and demograph- 
ic characteristics of the Yukon and 
Northwest Territories pose particular dif- 
ficulties in the supply of electric power for 
these regions. Table 4 summarizes some 
of these factors. The Territories represent 
less than 0.3% of the total Canadian 
population but occupy 3.8 million square 
kilometres, about 38% of the total area of 
Canada. Due to the correspondingly low 
population densities, the electrical supply 
network is characterized by a large num- 
ber of small generating stations and only 
a limited transmission network. 


In 1980, electrical energy supplied about 
14% of the total net (primary and secon- 
dary) energy supply in the two Territor- 
ies. Thermal sources accounted for about 
30% of total electrical generation, using 
almost 18% of the available refined 
petroleum products. This made electrical 
generation the fourtn largest consumer of 
petroleum products in the North, and the 
largest consumer of diesel oil in 1980. 


Electrical energy met approximately 20% 
of the total energy requirements in the in- 
dustrial sector in 1980, 29% of commer- 
cial sector requirements and 17% of resi- 
dential sector requirements. The in- 
dustrial sector consumed about 49% of 
the electricity supply, which suggests the 
significance of that sector to the Ter- 
ritorial economies. The commercial sec- 
tor consumed 25% of the electricity sup- 
Ply and the residential sector 26%. 


There are five utilities operating in the 
two Territories. The largest of these is 
the federal Crown corporation, the North- 
ern Canada Power Commission (NCPC), 
which serves 53 communities in the 
Northwest Territories (including 47 re- 
mote communities) and six communities 
in the Yukon. It owns 85% of total capac- 
ity, generates about 87% of the electricity 
supply and is the only non-investor- 
owned utility in the North. Almost 40% of 
its generation is sold to the other utilities. 
These are Alberta Power Limited (NWT)* 
serving five communities, and its sub- 
sidiaries Yukon Electrical and Yukon 
Hydro which serve 18 Yukon com- 
munities; one retail distributor of electri- 
city, Plains Western Gas and Electric 
Company (NWT), purchases power ex- 
clusively from NCPC. In addition, several 
mining companies in the Northwest Ter- 
ritories have their own generating capac- 


ity. 
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Electricity Supply and Demand 

The distribution of installed capacity be- 
tween utilities and industry, and genera- 
tion statistics for the two Territories are 
detailed in Tables 5 and 6 respectively. 
Additional information can be obtained 
from Statistics Canada Publications 57- 
206 and 57-202. The data indicates the 
preponderance of diesel generation in 
the North, representing 62% of total in- 
stalled capacity (and 28% of the total 
Canadian installed diesel capacity). 
However, diesel generation accounts for 
just 38% of total generation in the North. 
To put this in perspective, diesel generat- 
ing capacity represents just 0.2% of 
generating capacity in southern Canada, 
while diesel generation represented 
0.21% of total generation in 1980 in 
southern Canada. 


Although diesel generation is the most 
expensive way of supplying electricity in 
most of southern Canada, the prepon- 
derance of small, widely scattered com- 
munities in the North have led to its 
heavy dependence on this type of 
generation. Hydro sites are often remote 
from the communities, and much larger 
than required to serve small local de- 
mands. Large capital costs prohibit the 
development of a transmission network 
to deliver the energy to the communities, 
including the requirements of reserve 
capacity which are considerably higher in 
the North. Diesel units have a lower 
capital cost than that required for hydro 
generation and transmission, and can be 
scaled to the needs of the communities, 
including the requirements of reserve 
capacity which are considerably higher in 
the North. In addition, diesel units have a 
lower capital cost and require a much 
shorter lead time for installation (about 
six months). This permitted greater flex- 
ibility in the electricity supply system, a 
great advantage in the North. In addition, 
if taken out of service, there is greater 
salvage value in a diesel unit than ina 
hydro unit. 


Since about 1973 however, the costs of 
diesel generation have risen dramatically, 
from an average of $19.6 per MWh in 
197C to an average of $62.1 per MWh in 
1980, a compound annual growth of 
18%. This compares with the Canadian 
averages of $16.3 per MWh and $60 per 
MWh in 1970 and 1980 respectively. 
(The Canadian averages excluding the 
Territories in 1970 and 1980 were $16.1 
per MWh and $59.3 per MWh respective- 
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ly). It is clear from these figures that die- 
sel fuel costs are higher in the North than 
in the southern areas of Canada. This is 
due to higher transportation and storage 
costs within the regions, and due to the 
fact that much of the oil used is imported 
from the south. Although there are no 
known oil reserves in the Yukon, re- 
serves do exist in the Northwest Territor- 
ies. The viability of increased local use of 
these resources is an area which has 
been identified for greater investigation. 


These rising costs, combined with the 
North’s heavy reliance on diesel genera- 
tion (due to such factors as low water 
levels preventing full utilization of hydro 
facilities) have led to rapidly rising 


electricity supply costs, and to conside 
tion of alternative sources of generatio 


Due to the great distances between mi 
northern communities, there is only a 
small transmission system in each Ter 
tory. In the Yukon, the total transmissi 
circuit length is 973 km, most of this in 
the Whitehorse-Aishihik-Faro area. In 1 
Northwest Territories, a total of 749 kn 
of transmission lines have been install 
interconnecting the system around the 
Great Slave Lake and Inuvik. Only limi 
expansion of these systems is being c 
sidered. 

Total generation has increased at a cc 
pound annual rate of 5.1% in the Yukc 
and 4.9% in the Northwest Territories 


Table 4. Statistical Comparison of the Yukon and Northwest Territories 


Yukon NWT Cane 
% of Cdn % of Cdn | 
Total Total Total Total a 
Population (000’s)' 23 0.1 46 0.2 24 
Area (000km?)* 536 5.4 3 245 32.9 9 
Density (pop/km?)* 0.04 - 0.01 - 2 
3 
Heating Degree days* 7 404 (Yk + NWT combined) 4 
| 
Electrical Demand , 
1981 (GWh)* 392 0.11 480 0.14 343 
Per capita consumption 17 - HH - 
of electricity (MWh)* 
Electricity as % of total energy° 13.6 14.9 
Diesel generation, as 
% of total generation? 15:7 30.8 
Diesel oil used 
for thermal generation as 
% of total consumption® 11.6 40.1 : 
Diesel generation as % of ) 
total energy® 2A 4.6 f 


Density calculated excluding the Territories 


OS Cone 


Statistics Canada, Publication 57-003. 


SOURCE NWT: Adelaar, Martin, Energy Demand and Supply in the Northwest 


Territories, February 1981. 


Population figures are preliminary data from Statistics Canada, 1981 census. 


Nuclear and hydro electricity converted at 10.5 MJ/kWh 

SOURCE: Statistics Canada, (Degree days below /8.0 Celsius) 

SOURCE Yukon: Hildebrandt — Young & Assoc., Market Forecast, Electric 
Energy Requirements in the Yukon Territory 1980/81 — 2000/2001, June 1981. 


ice 1971. However, most of this growth 
curred in the early part of the decade. 
tween 1971 and 1975 generation in 

» Yukon grew at a compound annual 

e of 10.3%. Since 1975 however, the 
e of increase has been 1.8%. Sim- 

ly, in the Northwest Territories, growth 
tween 1971 and 1975 was 9.4% an- 
ally, but since 1975 it has averaged 

% per year. 


hough total energy consumption by 
stor varies considerably between the 

) Territories, their electricity consump- 
1 patterns are quite similar. In both 
rritories the industrial sector consumes 
out 50% of the electricity supply, the 
mestic sector about 25% and the com- 
rcial sector about 25%. 


e Northwest Territories’ Public Utilities 
ard and the Electrical Public Utility 
ard (Yukon Territory) regulate the 
es of the investor-owned companies in 
sh Territory. The Northern Canada 
wer Commission, as a Federal Crown 
rporation, is not legally responsible to 


either territorial utility board. However, 
rate adjustments are reviewed by the 
boards and recommendations from them 
are usually followed by NCPC. 


The costs of electric power in the two 
Territories are among the highest in 
Canada. Rates in the capital cities of Yel- 
lowknife and Whitehorse are the second 
and fourth highest of those for major 
cities across the country. The electrical 
rates are considerably higher in those re- 
gions outside of these two cities, howev- 
er there are direct and indirect subsidies 
which reduce these costs. 


There are two direct subsidy programs in 
effect at this time: the Federal Power 
Support Program (FPSP) in effect since 
1978 and the Commercial Power Rate 
Relief Program, implemented in March 
1981 retroactive to April 1980. The two 
programs, directed at the domestic and 
small business sectors respectively, 
equalize some of the electricity costs in- 
curred outside of the capital cities. The 
cost of the first 1000 kWh of monthly 


ble 5. Installed Capacity in the Territories, December 31, 1981 


commercial consumption and the first 
700 KWh of monthly domestic consump- 
tion are equalized to the costs incurred in 
Whitehorse or Yellowknife. Originally in- 
tended to be effective until September 
1981, both programs have been extend- 
ed for an additional year under the 
Federal Energy Policy for North of 60°, 
announced in April 1982. Without the 
subsidies many remote communities in 
the Territories would pay two to four 
times the costs incurred in remote com- 
munities in other provinces. 


In a number of areas where government 
housing exists, electricity costs are not 
borne directly by the consumer, but are 
included in the lump-sum rental pay- 
ments. Territorial governments have re- 
cently implemented programs to alter this 
situation and to encourage conservation 
in these sectors. In the Yukon, a quota 
system has been introduced, making 
tenants responsible for the payment of 
electrical use in excess of the quota. A 
similar program will be in place in the 
Northwest Territories in the near future. 


Territories 
Total 
lro capacity (MW) 105.5 
f total hydro 100.0 
nber of sites 10 
Aber of units 16 
nal Combustion 
acity (MW) 168.4 
f total 1.C. 100.0 
nber of sites 71 
nber of units 264 
am capacity (MW) 0.6 
f total steam 100.0 
Aber of sites 1 
Aber of units 1 
al capacity (MW) 274.6 
f total 100.0 
Iber of sites 82 
iber of units 281 
lydro capacity 38.4 
liesel capacity 61.6 


Total APL Indust’ 
(NWT) (NWT) (NWT) (NWT) 
47.4 - 3.4 44.0 
100.0 ~ Ths 92.9 
5 1 4 
6 - 1 5 
132.4 Walt 16.2 104.6 
100.0 8.8 2a 79.0 
55 3 4 48 
219 fA 21 181 
0.6 - _ 0.6 
100.0 - 100.0 
1 == = 1 
1 - - 1 
180.4 Walnt/ 19.6 149.2 
100.0 6.5 10.8 82.7 
61 3 5 5S 
226 77 22 187 
26.3 0 nies 29.5 
UES 100.0 59.7 70.5 


MEG YH Total 
(Yk) (Yk) (Yk) (Yk) 
56.5 - ez 58.1 
97.2 - 2.8 100.0 
3 - 2 5 
7 - 8} 10 
PEP 8.8 - 36.0 
715.5 24.5 - 100.0 
5 abit - 16 
13 32 - 45 
83.7 8.8 Wet 94.2 
88.9 9.4 lars 100.0 
8 11 2 21 
20 32 6} 55 
67.5 0 100.0 61.7 
625 100.0 0 38.3 


Details on industrial ownership of capacity are available in Statistics Canada Publication 57-206. 


PC — Northern Canada Power Commission; Indust — Industry; APL — Alberta Power Limited; YEC — Yukon Electrical Company; YH — Yukon Hydro 


npany. 


URCE: Statistics Canada, Publication 57-206. 


Future Electricity Supply and Demand 
The character of Northern electricity 
supply and demand makes forecasts par- 
ticularly difficult. Both economies depend 
mainly upon mining industries, thus elec- 
trical demand is determined largely by 
events in these areas. Similarly, the min- 
ing industry is subject to influences from 
outside the Territories, such as inter- 
national metal prices and markets. As a 
result, events in mining are not easily 
predicted and several major development 
decisions are pending at the present 
time. The opening or closure of a mine 
significantly affects electrical demand. 
Equally, the availability of low-cost 
electricity plays a large part in the de- 
velopment of the mining sector. NCPC 
supplies much of the industrial load in 
both Territories. Hydro is generally the 
least expensive source of electricity, but 
NCPC has not chosen to develop addi- 
tional hydro capacity prior to increases in 
demand. This is largely due to its man- 
date, set out in the NCPC Act of 1956 


and amended in 1975, which dictates 
that the Commission provide electrical 
service on a cost recovery basis. It there- 
fore cannot finance excess capacity. The 
lengthy lead time involved in hydro 
capacity makes the coordination of its 
availability and industrial development di- 
fficult. In addition, the uncertain lifetime 
of industrial loads can make hydro de- 
velopment uneconomical. As a result, 
much industrial demand has been met, at 
least initially, by additional diesel capacity. 


At the present time, the Northern Canada 
Power Commission is the only utility au- 
thorized to develop hydro resources in 
the North. This authorization stems from 
a 1974 policy directive issued by the 
Minister of Indian Affairs and Northern 
Development. The legality of this direc- 
tive may, however, soon be challenged. 
The Yukon Electrical Company has ap- 
plied to the Yukon Water Board for a 
water license to construct and operate 
the McIntyre Creek project, a $2.5 million 


Table 6. Generation in the Territories, 1971-1981 


Total Generation 


Yukon GWh % hydro % diesel 
1971 238 80 20 
1975 352 73 27 
1979 357 89 11 
1980 382 84 16 
1981! 392 74 26 
Total Generation 

N.W.T. GWh %hydro % diesel 
1971 297 72 28 
1975 425 64 36 
1979 486 58 42 
1980 494 59 41 
1981' 480 52 48 
Yukon and Total Generation 

N.W.T. Total GWh % hydro % diesel 
1971 535 76 24 
1975 777 68 32 
1979 843 71 29 
1980 876 70 30 
1981 872 62 38 


’ Preliminary Data 
N/A not available 
SOURCE: Statistics Canada Publication 57-202 
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small hydro plant (0.7 MW) for the Tak! 
ni area of Whitehorse. Ratification at th 
Federal level will be required if the 
license is granted by the Yukon Gover 
ment. Other proposed capacity additior 
are indicated in Table 7. 


The Northern Canada Power Commis- 
sion conducts a series of electrical de- 
mand forecasts on an annual basis. Th 
results of the 1980/81 studies indicate | 
tle growth in demand in the Yukon up t 
1984. The trend after that time is un- 
certain. An increase would stem pre- 
dominately from stronger markets for 
minerals, and the availability of natural 
gas. A decrease in electrical demand 
would result from a curtailing of mining 
activity and a decision against the de- 
velopment of natural gas potential. 


In the Northwest Territories, electrical 
mand growth is expected to be greates 
in isolated communities. Both the dome 
tic and commercial sectors are | 
expected to experience comparatively. 


| 
| 


NCPC YEC YHC Industry _ 
hydro diesel % of diesel % of hydro % of diesel y 
(GWh) (GWh) total (GWh) total (GWh) total © (GWh) { 
181 11 81 10 4 10 4 26 | 
247 49 84 15 4 11 34530 
308 25 93 15 4 9 ie 
314 43 94.5 BAZ Ane 2 =a 
N/A N/A 94 N/A N/A N/A NA 0 | 
| 
NCPC APL Industry 
hydro diesel % of diesel % of hydro diesel % of 
(GWh) (GWh) total (GWh) total GWh) (GWh) total 
211 56 90 14 5 2 14 5 
246 111 84 25 6 25 19 10 
260 134 81 26 5 22 44 14 
268 133 81 26 5 24 43 14 
N/A N/A 80 N/A N/A N/A N/A 5 
| 
NCPC Investor-owner Utilities Industry | 
hydro diesel % of hydro diesel % of hydro diesel | 
(GWh) (GWh) total (GWh) (GWh) total © (GWh) (GWh) 
392 67 86 10 24 675.2 40 
493 160 84 (114 40 Tes 49 
568 159 86 «9 41 Gan 22 44 
582 176 87 wz, 43 6 24 43 
N/A N/A N/A N/A N/A N/A N/A N/A | 


ble 7. Proposed Capacity Additions in the Yukon and Northwest Territories 


iner 


PC Whitehorse, Yk 
kon Electrical Mcintyre Creek, Yk 
Watson Lake, Yk 
Yukon 


Location 


ustry 


Norman Wells, NWT. 


Tuktoyaktuk, NWT 


e growth in demand. Growth in the in- 
trial sector is again dependent upon 
srnational events in the metals market, 
well as the outcome of such projects 
the construction of the Alaska Gas 
eline Dempster Lateral and the Nor- 
in Wells crude oil pipeline. 


@ alternatives to diesel generation vary 
nificantly from region to region in the 

) Territories, but consist primarily of 

id, coal, natural gas, small hydro and 
mass. Surveys of the theoretical hydro 
elopment potential in the Territories 
/e identified as many as 180 sites, 
ging in size from 5 MW to as much as 
50 MW. However, the relatively low 
ctrical demand in most communities 
kes the development of large scale 

iro projects uneconomical in the 

jority of cases. The development of 

all hydro capacity, that is capacity of 

S$ than 15 to 20 MW, has been con- 
ained by the initial high capital ex- 
iditures required. However, the in- 
asing cost of diesel fuel has resulted 
eassessments of their economic 

bility. Although a number of surveys of 
‘theoretical small hydro potential in 
‘North have been carried out, few 
nprehensive economic analyses have 
on undertaken. 


mic Energy of Canada is developing a 
jer version of its Slowpoke nuclear 
ctor (Safe Low Power Critical Experi- 
nt) for possible application in remote 
thern communities. It is expected that 
$2.1 million 2 MW reactor will be 
ilable by 1985, following initial testing 
AECL’s Chalk River laboratories. 


addition to the development of renew- 
€ energy options, more efficient use of 
Sting diesel generation facilities, such 
the development of waste heat recov- 
Systems, is also being encouraged. 

= Northern Canada Power Commis- 

N Currently operates major residual 

at recovery systems at four cities: 


Capacity Source 

20 MW hydro 

0.7 MW hydro 

1.5 MW waste wood 
5,0 MW thermal 
unspecified natural gas 
unspecified natural gas 


Dawson City, Yukon; Cambridge Bay, 
Igloolik and Rankin Inlet in the North- 
west Territories. The utility hopes to 
further develop these systems in other 
northern communities, but has been hin- 
dered by the initially high capital costs in- 
volved. In addition, Alberta Power has 
undertaken a feasibility study of a waste 
heat recovery system in Hay River. 


Federal and Territorial Policies 

The problems of energy supply in the 
North have been receiving increased 
attention. A Parliamentary Subcommittee 
on NCPC was established in March 1981 
to investigate its electrical power costs, 
rate structures, mode of operation and 
means of regulation. Its recommenda- 
tions concerned the possible reorganiza- 
tion of NCPC to increase its responsibility 
to the respective Territorial Governments, 
as well as proposals for alternative 
financing arrangements and more inte- 
grated electrical and total energy fore- 
casts. 


Recommendations from the recently 
completed Northern Energy Task Force 
study largely contributed to the develop- 
ment of the Federal Energy Iniatives Pro- 
gram for North of 60°. This $19 million 
package of programs is concerned with 
the overall energy situation in the North, 
and focuses upon the conservation of en- 
ergy, efficient use of diesel generation, 
as well as the investigation of alternative 
energy and electrical resources. 


Of particular relevance to the supply and 
demand for electricity are the extension 
of subsidized electrical rates, discussed 
in a previous section, and modifications 
to COSP, effective in August. Under the 
new guidelines, conversions from diesel 
generated electric space heating are now 
eligible for the $800 taxable grant. These 
grants will now be available to public and 
community housing units in addition to 
private units. 


Another feature of the North of 60° Initia- 
tives is the Remote Community Demon- 
stration Program (RCDP). It has been 
created to assess energy conservation 
options and local energy supplies to re- 
place the existing reliance upon oil. This 
program should encourage the develop- 
ment of alternative small-scale genera- 
tion facilities. It is designed in two 
phases, to assess energy options and 
then to implement selected demonstra- 
tion projects. 


In addition, the Conservation and Renew- 
able Energy Development and Demon- 
stration Agreements (CREDA) has been 
reinforced. This program includes proj- 
ects to encourage conservation as well 
as projects for waste heat recovery from 
diesel generators and demonstrations of 
wood, wind, and small hydro uses. 
Agreements with the Territorial Gov- 
ernments have been reached for a total 
of 16 projects in the Yukon, and 10 proj- 
ects in the Northwest Territories. 


Finally, the Distribution System Expan- 
sion Program (DSEP), announced in 
March 1982, is applied to the North to 
assist the investigation of potential mar- 
kets for natural gas and propane. Natural 
gas is seen as a possible source of fuel 
for electrical generation, as well as serv- 
ing as a substitute to electricity in some 
applications. 


In addition to this set of initiatives, a 
number of energy-related programs 
already exist in the North. For example, 
under the Federal Government, the Arctic 
Housing Standards and the Canadian 
Home Insulation Program focus on differ- 
ent aspects of energy conservation in the 
North. 


The two Territorial Governments have 
also implemented a variety of conserva- 
tion and oil substitution initiatives. Pro- 
grams exist in the Northwest Territories 
to assist the development of projects us- 
ing renewable energy resources such as 
wood and solar. The Northwest Territor- 
ies government is implementing the use 
of wood gasification and solar technolo- 
gies in Fort Providence. The Yukon gov- 
ernment is investigating the potential for 
wind generation; a wind monitoring de- 
vice has been installed near Destruction 
Bay as part of these studies. Both Ter- 
ritories have initiated large scale public 
awareness campaigns to educate the 
public in conservation methods, as well 
as instigating a number of programs to 
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encourage conservation in public build- 
ings. 


Development in the North must address 
specific concerns which are less appar- 
ent in other areas of Canada. The north- 
ern lifestyle in particular is radically differ- 
ent from its southern counterpart. Issues 
such as native land claims and the pres- 
ervation of native culture are variables 
not encountered in most of the rest of the 
country. In the selection of alternative en- 
ergy sources, these factors must be 
weighed as well as economic consider- 
ations. 


The environment also poses specific 
technological difficulties. There are much 
greater variations in temperature which 
create additional stress on equipment. 
The presence of permafrost requires 
modifications in construction and design. 
The inaccessibility of many communities 
for large parts of the year impose greater 
requirements for storage and reserve 
capacity. 


There are at least 60 remote communi- 
ties in the two Territories which depend 
on diesel capacity. As expansion of the 
electrical transmission network is limited, 
the development of community-specific 
alternatives to diesel will be a long pro- 
cedure. However, this process should do 
much to alleviate the many problems and 
concerns of electricity supply in the two 
Territories. 


ELECTRICITY 
USED FOR SPACE 
AND WATER 
HEATING 


The amount of electricity used for space 
and water heating in the future will have 
an important bearing on the demand for 
electricity. This is so because energy 
used for these two functions comprise by 
far the largest amount of energy used in 
the residential and commercial sectors of 
the economy. The purpose of this section 
is to set out Some background on space 
and water heating in the residential sec- 
tor during the past ten years, and to pro- 
vide a look at what can be expected dur- 
ing the 80's. 


Background 

The degree to which electricity is used in 
each province for space and water heat- 
ing depends essentially on the relative 
price of gas, oil and electricity plus the 
availability of gas. Gas is not available in 
the Atlantic Region, in many parts of 
Quebec and in some parts of the other 
provinces, so the principal choices for 
water and space heating in those regions 
have been electricity and oil. 


Data in Table 8 indicates that the use of 
oil for residential water heating has de- 

clined slightly during the period, with the 
gas and electricity percentages increas- 
ing. In the only two provinces where the 
electricity percentage has declined, gas 
has increased its percentage. 


The percentage of total households in 
Canada that are using electricity for 
water heating has remained quite con- 
stant during the past ten years while the 
percentage using oil has declined slightly 
and the percentage using gas has in- 
creased slightly. However, there have 
been some quite significant changes in 
the principal fuel use in some Provinces. 
For example, in Newfoundland and New 
Brunswick, the percentage using electric- 
ity has increased significantly over the 
period. 


Data in Table 9 indicates that the per- 
centage of total households using oil for 
space heating has declined significantly 
during the period, from 57% of the total 
in 1970 to 37% in 1980. The percentage 
using gas has increased modestly from 
34% to 40%, while the percentage using 
electricity has increased significantly, 
from 5% to 19%. Those provinces with 
the largest increase in electricity use for 
space heating are Newfoundland, New 
Brunswick and Quebec. In Newfoundland 
and New Brunswick there is no gas avail- 
able, while in Quebec it has been avail- 


able only in the Montreal area. In eact 
these provinces there is a strong hydr 
generating base that has resulted in a 
less rapid increase in electricity prices 
relative to increases in Nova Scotia ar 
P.E.1., the other provinces which do n 
have gas available. 


The penetration rate of electricity as a 
principal heating source for new houss 
holds in each province is shown in Ta 
10 for 1970 to 1980. As could be expec 
from the foregoing paragraph, the pen 
tration rate is strongest in Newfoundla 
New Brunswick and Quebec. 


The Future 

Utility estimates of the use of electricit 
as the principal energy source for spa 
and water heating in new households 
the 80’s are shown in Table 11. In ad 
tion it is expected that there will be a : 
nificant number of conversions to | 
electricity of heating systems in existir 
households, mainly from oil. 


It is expected that new households wi 
mainly use gas or electricity for their ¢ 
cipal space and water heating require 
ments. This direction is indicated by tt 
high and rapidly increasing cost of oil, 
and by government financial incentive 
use non-oil energy sources. Electricity 
expected to become an increasingly | 
attractive alternative relative to gas ov 
the decade, since electricity prices are 
expected to increase more slowly tha 
gas prices; energy efficient household 
will require less energy, perhaps signi 
ficantly less, increasing the unit delive 
cost of gas and influencing the use of 
electricity as a single energy source. | 
provements in heat pump technology | 
encourage its use for air conditioning } 
heating loads. 


Existing households that use gas for | 
space heating tend to use it also for | 
water heating. However, it is possible. 
that electricity will be used increasing] 
for water heating in the future, even ir 
those households using gas for space 
heating, because new high efficiency : 
furnaces do not require a chimney, w< 
prevents the use of conventional gas. 
water heaters. 


ible 8. Percentage Use of Each Energy Type for Water Heating 


iia +4. Na te 


1970 1975 1980 

Oil Gas_ Electricity Oil Gas Electricity Oil Gas __ Electricity 
wfoundland 55 = 40 43 ~ 56 24 - 74 
nce Edward Island 65 - 20 63 - 27 64 - 29 
va Scotia 46 = 42 48 3 45 52 5 40 
w Brunswick 54 4 36 49 3 46 36 - 6l 
ebec 22 10 67 24 7 68 16 6 78 
lario 5 37 58 5 41 54 4 44 52 
nitoba = 52 46 = 53 45 — 53 45 
skatchewan = 67 30 - 69 28 - 69 31 
erta 1 95 4 - 95 S = 95 5 
ish Columbia 13 38 48 13 42 45 8 50 42 
NADA 13 34 52 14 35 51 10 37 53 


2: Percentages may not total 100 for each province, since not all energy sources are included. 
ree: Table !7, Statistics Canada Publication 64 — 202 


le 9. Percentage Use of Each Energy Type for Space Heating 


= = 


1970 1975 1980 

Oil Gas Electricity Oil Gas Electricity Oil Gas Electricity 

foundiand 85 2 = 78 z I7 53 = 34 
ce Edward Island 92 = _ 93 - ~ 85 = 3 
a Scotia 83 - 2 86 = 6 79 - 0 
Brunswick 87 ~ - 86 - 8 63 - 25 

Dec 81 8 it 75 i 15 53 6 38 
rio 54 39 5 47 42 10 35 48 14 
toba 32 59 4 725; 59 14 16 61 19 
atchewan 33 64 - 23 74 = 21 74 3 
ta 6 90 = 4 94 = 2 97 1 
h Columbia 48 42 7 42 46 11 25 SS) I6 


ADA 57 34 5 52 36 10 37 40 19 
ee ee ee 0 10" eee 


Percentages may not total 100 for each province, since not all energy sources are included. 


@: Table |7, Statistics Canada Publication 64 — 202 
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Table 10. Historical Penetration Rate of Electricity for Space Heating in New 
Households (%)' 


a 


1970 1972 1974 1976 19781980 
Newfoundland 10.9 27.0 64.4 71.5 60.5 59.4 
Prince Edward Island Negligible 
Nova Scotia N/A 16.0 53.5 27.2 I.7 39.0 
New Brunswick 9.7 14.6 19.3 N/A 55.0 55.0 
Québec N/A 48.4 yids! 64.3 77.0 84.0 
Ontario 18.0 25. 24.0 31.0 27.8 2i.6 
Manitoba aoe 30.3 32.8 61.3 43.6 42.6 
Saskatchewan - - - ~ ~ - 
Alberta Negligible 
British Columbia 13.3 15.1 22.4 43.1 48.4 40.1 


’ Based on information obtained from major electric utilities 


N/A not available 


Table 11. Forecast Penetration Rate of Electricity for Space and Water Heating in 
New Households (%)' 


1980 1982 1984 1986 1988 1990 

SW ag yueo wpe ae ec Sime ri Oe age 
Newfoundland 59 80 68 82 76 84 80 86 80 88 80 90 
Prince Edward 
Island Neg 30 - 30 - 30 - 30 - 30 - 30 
Nova Scotia not available 
New Brunswick* 60 80 60 80 60 80 38 56 38 56 38 56 
Québec 80 87 80 87 80 87 85 88 85 88 Bo ace 
Ontario Pip, PAS 26° 29 38 40 45 45 50 8650 Sj) ahs, 
Manitoba 36 45 46 45 38 45 37 45 o/ a5 36 45 
Saskatchewan Only nominal penetration 
Alberta? Negligible 


British Columbia? 40 50 42 50 42 50 31. 40 31 40 31 40 


S — Space heating 
W — Water heating 


For the areas served by major electric utilities in each province, based on information obtained 
from the utilities. 


The utility estimate is for negligible electricity use for space or water heating, the penetration rate 
shown is an EMR estimate. 


Assumed availability of natural gas on Vancouver Island after 1984 covers the decreased 
electricity penetration. B.C. policy is to price electricity at 80% of the electricity cost. 


Assumes natural gas available after 1984. 
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RUERUSE 


Electrical generation from fuel sources 
represented 30% of the total supply in 
1981. Preliminary data indicates that 
16% of production was from coal-fired 
stations, an increase of 7.5% over 1980. 
Both oil and gas use declined once agai 
in 1981, representing 2.4% and 1.8% re 
spectively of total generation. As a resul 
total generation from conventional ther- 
mal sources declined 3% in 1981. Nu- 
clear generation increased 5% from 

35 880 GWh in 1980. 


It can be seen from Table 12 that Ontar 
was Clearly the largest user of fuels for 
electricity production in 1980, accountin« 
for almost 62% of the total. Alberta was 
the second largest user, accounting for 
19% of the total. When only fossil fuels | 
are considered, Ontario accounted for 
39% of the total, and Alberta 30%. Onte 
io remained the largest user of coal in — 
1980, and New Brunswick the largest — 
user of oil. Total oil use declined by 
almost 5.8% from 1979 while the total 
amount of coal used increased 11.7% 
from 1979. The quantity of gas used for 
electrical generation declined 9.9% from 
1979 while growth in Ontario’s nuclear ! 
generation increased uranium use by 
14.4%. 


Ontario imported almost 80% of its coal 
requirements from the United States in 
1980; the remainder of the coal used | 
was from Western Canada. The coal 

used by Manitoba was imported from 

Saskatchewan, while Alberta, Nova Scc 
tia and New Brunswick use their own — 
coal resources. Saskatchewan relies pr. 
marily on its own coal, but imports som. 
additional resources from Alberta. | 


All of the oil used by the Atlantic Regio! 
and Quebec is imported from outside — 
Canada. Ontario uses Canadian oil, pri- 
marily residual. In the Territories, Cana: 
dian diesel oil is used. The natural gas. 
and uranium used in Canada are from 

domestic sources; natural gas from wes 
ern Canada and uranium from Ontario | 
and Saskatchewan. | 


Regional patterns of fuel use for electri: 
ity generation are changing. Since 197¢ 
the quantity of oil used by utilities has — 
decreased in three provinces. In Nova | 
Scotia, Prince Edward Island and Ontai 
io, the reductions were 12%, 14%, and 
78% respectively. Ontario has also re- 
duced the amount of natural gas used, 
down 70% from 1979 levels. Coal use + 
creased substantially in three provinces 


1ore than doubling in Manitoba and 
lova Scotia, and up to 59% in New 
runswick. 


Table 12. (a) Fuel Use by Utilities, 1980 
SS Ea os Sl ee Seen Ee 


Energy Percentage 


Province 


Coal 


(10° tonnes) 


Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Québec 

Ontario 
Manitoba 
Saskatchewan 
Alberta 

British Columbia 
Yukon 

NWT 

CANADA 


27 785 


2 


SOURCE: Statistics Canada, Publication 57-202 


TABLE 12. (b) Fuel Use by Utilities, 1980 


Province Coal 


Newfoundland - 


Prince Edward Island - 


Nova Scotia 28 
New Brunswick 9 
Québec = 
Ontario 308 
Manitoba 4 
Saskatchewan 70 
Alberta 191 


British Columbia ~ 


Yukon = 
NWT = 


CANADA 610 


1 
(2 
118 


SOURCE: Statistics Canada, Publication 57-202 


52 
867 


72 


Uranium 


Content 
(10° TJ) 


16 


800 


Total 


1270 


of total 


(%) 


a0 
0.2 
7.4 
8.3 
0.6 
39.4 
0.6 
9.8 
30.4 
Ue, 
0.1 
0.2 
100.0 


% of total 


1.3 
0.2 
4.6 
D2 
0.4 
61.8 
0.4 
6.1 
19.1 
0.6 
0.1 
0.2 
100.0 
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FORECAST ELECTRICITY 
DEMAND, PRODUCTION 


AND CAPACITY 


This section provides an overview of the 
forecast electricity demand, source of 
production, and installed generating 
capacity for Canada. Additional quantita- 
tive information can be found in Tables 
A6 and A7. 


Forecast Demand 

In Figure 5 it is clear that there has been 
a close historical relationship between 
per capita economic performance, as 
measured by Gross National Product 
(GNP) and per capita electricity demand. 
Since per capita economic growth and 
population growth over the next twenty 
years is forecast to be significantly lower 
than was experienced over the past 
twenty year period, it is expected that 
electricity growth will be lower as well. 
Table 13 provides an indication of growth 
in the period 1960-1980 of real GNP (i.e. 
GNP net of inflation), population, primary 
energy demand (i.e. the total energy 
available from the energy sources as 
they exist in their original state) and elec- 
trical energy demand, as well as the fore- 
casts for each of these items for the per- 
iod 1980-2000. it is evident from this 
table that electrical energy is expected to 
play an increasingly large role in energy 
supply in Canada in the future. The per- 
centage of primary energy supplied in the 
form of electricity is expected to increase 
from the 38% of 1981 to about 43% in 
1990 and 48% in 2000. 


Recent government initiatives are ex- 
pected to increase electricity demand. 


Table 13. Historical and Forecast 
Annual Growth Rates For 
Real GNP, Population, 
Primary and Electrical 


Energy 
1960 —- 1980 1981 — 2000 
Real GNP 4.5 3.0 
Population 1.46 0.8 
Primary Energy 4.5 2.4 
Electrical Energy 5.8 3.5 


SOURCE: Energy, Mines and Resources, 
Energy Demand Forecasting 
Model. 


The National Energy Program introduced 
by the Federal Government in October 
1980 included financial incentives to 
switch from use of oil to non-oil sources 
of energy. The primary substitutions are 
expected to be gas and electricity. Nearly 
half of the conversion projects receiving 
government financial assistance are for 
changes to electricity. This program was 
reinforced in Ontario in the spring of 
1981 when the Ontario government in- 
troduced a program to encourage the 
use of electricity as a substitute for other 
energy forms. 


eS 
ee 
Zo 


It has been very difficult to forecast 
electricity demand throughout the last 
half of the 1970’s, mainly because of t 
very rapid rise of energy prices induce 
by oil price increases. These increase 
have caused a considerable amount o 
adjustment in world economies. Major 
adjustments have been made in the 
amounts and ways in which energy is 
used, as well as in the type of energy 
used. This continuing adjustment proc 
makes forecasting of economic develo 
ment very uncertain. Given the close 
relationship between economic develo 


CV 
Oo 
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nt and electricity demand noted 
ove, the economic uncertainty leads to 
certainty in future electricity demand. 


@ ways and the extent to which con- 
ners will respond to higher energy 

es is cause for further uncertainty, as 
he future level of world oil prices. En- 
y consumers have already reacted to 
her energy prices by reducing the 
ount of energy used, by conservation 
asures that permit more efficient use 
nergy, by lifestyle changes that re- 

re less energy, and by changing the 
es of energy used. World oil prices 

e fluctuated in real terms quite con- 
erably since 1973. The sharp price 
in 1973 was followed by four years 
easonably steady prices. But, in 78/79 
e increases were larger than those of 
3. These increases were followed by 
lining prices in 1981 which became 

e marked in early 1982. The future 
ern of world oil prices is similarly un- 
ain. 


pite of the inherent uncertainties of 
times, the long (5-10 years) lead 

2S required to bring new generation 
ities into service requires that fore- 

is be prepared of future demand. The 
casts of what the utilities consider to 
he most probable rate of electricity 
land growth as of January 1982 are 
lided below, in terms of average an- 

| percentage growth. 


1981-1990 1981-2000 


(%) 

ada 4.9 4.2 
ffoundland 13 6.0 
ce Edward 

1d 2.0 PG} 
a Scotia CHE Sal 
/ Brunswick 3.3 2.8 
bec 5.1 4.6 
irio 3.8 3.2 
itoba 4.0 68} 
Katchewan 5.5 BI, 
ta 7.3 6.0 
sh 

imbia 6.2 4.9 
on, N.W.T. 6.5 5.6 


3€ forecasts of average annual 

ith show a modest decline from the 
sasts of last year in nearly all pro- 

2S. However, the Québec forecast 
shown a significant drop from the 
-2000 average annual growth of 

>» last year to the 4.6% currently fore- 
This is the result of expected in- 
sed use of natural gas, lower eco- 


nomic growth and increased saturation of 
electrical appliances. 


Figure 6 illustrates that the National En- 
ergy Board 1981 median (most probable) 
forecast of electricity demand for Canada 
is very similar to the EMR forecast. In- 
cluded on the graph for comparison is 
the electricity demand forecast developed 
by the Electrical Branch of EMR, based 
on forecasts provided by the major utili- 
ties and total electricity demand in each 
province. It may be noted that the utility 
based forecast of electricity demand is 
somewhat higher than the NEB/EMR 
most probable forecast. This is a normal 
situation, since the utilities must provide 
facilities to meet expected demand, and 
the cost of under capacity through cur- 
tailed economic activity is greater than 
that of over capacity. The-tendency is, 
therefore, to err on the high side. 


In view of the very uncertain conditions 
which exist, forecasts of electricity de- 
mand have a higher than usual degree of 
uncertainty. In these circumstances, it is 


= 600 
Se é 
= 


fo 


_ Electrical Branch, forecast based 
___EMR forecast from Intertuel St 


al Energy Demand Foreca: 


necessary to develop expected high and 
low forecasts, as well as a most probable 
forecast used for system planning pur- 
poses. 

Development is required in the area of 
flexible expansion programs which are 
designed to meet the most probable fore- 
cast, but which can be readily adjusted to 
the evolving conditions. 


Forecast Production and Capacity 
The present and forecast future sources 
of generation capacity and production are 
shown in Table 14. This indicates that oil 
and gas use for electricity generation, at 
present only a small portion of the total, 
will continue to decline relative to the tot- 
al over the period, but will increase 
slightly in absolute terms. As a percent- 
age of the total generation, oil and gas 
will be used as the source of about 3% in 
2000 compared to 5% in 1981. Coal, ura- 
nium and hydro will be the major sources 
of electricity generation and are expected 
to substitute for much of the present oil- 
fired generation in the Atlantic Region 


eo dium 
of Ne 


of domestic demand — 
odel, 19 June, 1982, 


Zo 


during the next twenty years. Most of the 
remaining oil generation will take place in 
Ontario and Quebec, for peaking pur- 
poses, and in some remote communities 
in the North. 


Table A6 suggests that between 1981 
and 1994 a total of 34 127 MW are ex- 
pected to be added to capacity. More 
than half of this total will be in hydro 


expansion is expected to be in nuclear 
capacity, with 9 927 MW to be added by 
1994, 29% of total additions. This will 
almost triple the 1981 installed nuclear 
capacity. Coal additions are expected to 
be 5 235 MW or about 15% of the total. 
Gas-fired capacity is expected to de- 
crease over this period, while oil-fired 
capacity will remain at about its present 
level. Much of the gas-fired capacity is in 


be displaced by coal additions which 
duce electricity at a lower cost. 


It is likely that the forecast mix of futur 
generation will be reliable. However, t 
actual additions for a given future yea 
may require upward or downward adj 
ment to match future experience in ec 
nomic performance and other factors 

affecting total energy and electricity de 


additions (18 808 MW). The next largest Alberta where a significant amount will mand. 


Table 14. (a) Forecasts of Generating Capacity by Type, Canada 


an a eae Percentage of Total Capacity 

Total 
Year Oil Gas Coal Total Nuclear Hydro Total Oil Gas Coal Conventional Nuclear 4H) 
=e : Thermal 
1981* 8.0 4.5 16.0 28.5 5.6 49.7 83.8 10 5 19 34 7 
1982 8.1 4.9 15.9 28.9 6.2 al 86.2 9 6 19 34 7 
1983 8.2 4.6 16.2 29.0 8.7 ya 90.4 9 5 18 32 10 
1984 8.2 4.5 Uae: 30.0 10}5 56.0 96.5 8 5 18 31 14 
1985 8.3 4.5 17.9 30:7 10.5 58.7 999 8 5 18 31 10 
1990 10.6 3.7 20.7 35.0 eee 66.7 Wile 9 3 18 30 13 
1995 10.9 3.9 223 37.1 We 80.4 134.7 8 3 iy, 28 Ws 
2000 11.3 3.9 24.2 39.4 19.2 96.6 SZ 7 3 16 26 iz 
* Actual. 


SOURCE: Department of Energy, Mines and Resources, based on forecasts provided by Utilities and the National Energy Board. 


Table 14. (b) Forecasts of Production by Source, Canada’ 


(TWh) | 
Conventional Thermal Percentage of Production | 
Total | 
Year Oil Gas Coal Total Nuclear Hydro Total Oil Gas Coal Conventional Nuclear H 
Thermal | 
1981* 7, 10 56 73 38 232 343 2 3 16 21 11 | 
1982 8 11 66 85 36 240 361 2 3 18 23 10 | 
1983 8 11 65 84 45 247 376 2 3 te 22 12 | 
1984 8 16. 63 82 61 254 397 2 3 16 21 15 
1985 7 12 70 89 63 263 415 2 3 ire 22 15 
1990 10 16 73 99 96 313 508 2 3 14 19 19 
1995 11 18 92 121 114 369 604 2 3 15 20 19 | 
2000 12 13 102 127 138 441 706 2 2 14 18 20 
1 ye satisfy electricity demand in Canada. Does not include exports to the United States. 
* Actual. 
SOURCE: Department of Energy, Mines and Resources, based on forecasts provided by Utilities and the National Energy Board. 
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XPORTS AND 
VIPORTS 


ternational 

ectricity exports in 1981 represented 

6 of net generation in Canada, while 
ported electricity accounted for less 
an 1% of total demand. Net exports to 
2 United States increased by about 

% during 1981, to a total of 33 875 
Wh. This resulted from exports of 

} 372 GWh and imports totalling 1 497 
Wh. This was up from 7% in 1980 and 
presents an all time high in net exports. 


ree provinces registered increases in 
t exports during 1981. In Manitoba and 
jebec these increases were negligible 
4.5% and 2.5% respectively. However, 
itish Columbia’s net exports in 1981 

sre Over seven times as large as 1980 
lels, reaching 7 924 GWh from 1980's 
lal of 913 GWh. This growth is attribut- 
le to unusually high precipitation during 
2 year, resulting in an estimated 22% 
srease in growth of hydro generation, 
upled with the demand for the energy 
displace oil-generated electricity in the 
lited States. 


st international exports declined by 

.5% in New Brunswick. This resulted 
mM a change in an agreement which 

@ province has with a group of U.S. 
lities. The portion of N.B. Power’s Col- 
on Cove plant, for which the U.S. utili- 
s cover the fixed costs, was reduced to 
33 MW from 400 MW. 


hile net exports increased significantly 
1981 alone, it is evident from Table 15 
at both the amount of energy exported 
the U.S. and the revenue received 

ive increased substantially in the five 
ar period from 1977. The major rea- 
ns for increased exports are periods of 
adequate supply in the U.S., and dis- 
acement in the U.S. of high-cost 
ectricity generated from oil by imports 
relatively low-cost electricity. Canadian 
(ports of electricity have been gener- 
ed primarily from hydro and coal, with 
Mparatively small amounts generated 
m oil and nuclear. This distribution is 
(pected to continue in the future with 

€ majority of export licenses, described 
the section “Developments in 1981”, 
emming from hydro and coal genera- 


Mario Hydro staff designed a tower lifting machine 
ich permits towers to be raised to install heavier 


nductors while keeping the existing conductors in 
rvice. 


tion. The major exception is the New 
Brunswick license which will be the first 
nuclear power export contract. 


There are about 30 Canada-U.S. in- 
terconnections of 69 kV or over, with a 
power transfer capacity of about 10 000 
MW. There were no additions to inter- 
connection capacity during 1981 

(Table 16). The 230 kV interconnection 
between Saskatchewan and North Dako- 
ta will be commissioned in May of 1982. 
An application by the Nebraska Public 
Power District (NPPD) for a transmission 
link with Manitoba was denied by the 
South Dakota Public Utilities Commis- 
sion. However, pending further action by 


Da 


/ 


DK 


NAL 


NPPD, Manitoba Hydro is still prepared 
to meet an in-service date in the late 
1980’s. 


Planned or proposed additional or up- 
graded interconnections between Canada 
and the U.S. are indicated in Table 17. In 
addition, Hydro Québec expects to have 
a 1000 MW high voltage direct current 
convertor station at Chateauguay in serv- 
ice by 1984. This will permit the utility 
greater flexibility in transmission in- 
terconnection for both exports and im- 
ports. For example, importing 500 MW 
during peak winter periods will reduce 
the proposed gas turbine peaking units 
by a like amount. Hydro Quebec is 


ed 
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negotiating with New England utilities for 
a 600 MW interconnection, expected to 
be in service for 1986. 


In 1981, a number of applications for 
electricity exports were filed with the 
National Energy Board. The New Bruns- 
wick Electric Power Commission applied 
to export a total of 335 MW from the Pt. 
Lepreau nuclear plant to five utilities in 
Maine and Massachusetts. The firm pow- 
er contracts would extend to 1990 and 
1995. A decision is expected early in 
1982. 


Hearings were conducted in January 
1982 on Ontario Hydro’s application to 
export about 1000 MW of firm power to 
General Public Utilities Limited (GPU) of 
New Jersey. The proposal involves a 
1200 MW HVDC cable interconnection 
under Lake Erie to Pennsylvania. The ex- 
port contract would be in effect from 
1985 to 1995 and the utility's Nanticoke 
coal-fired thermal generating station 
would supply most of the power. 


Ontario Hydro obtained approval for a 
new double circuit 345 kV interconnec- 
tion with the Power Authority of the State 
of New York (PASNY), at Niagara. The in 
service date is scheduled for February 
1984. In August 1981, sale of the entire 
output of the 254 MW J.C. Keith generat- 
ing station to GPU commenced. The con- 
tract extends for a three year period. 


In the fall, Quebec invited the New Eng- 
land States to make the province an offer 
for purchase of surplus hydro power on a 
long-term basis. The power could include 
not only surplus expected to be available 
by the mid-1980’s from Quebec’s James 
Bay project, but also construction of new 
capacity primarily for export as base 
load. This move represents a shift in 
Quebec government policy, since the 
province has in the past declined to pro- 
vide firm power under a long-term con- 
tract, nor would it build capacity for ex- 
port. 


Interprovincial 

Good water conditions in both British 
Columbia and New Brunswick contrib- 
uted to increases in interprovincial ex- 
ports of 65% and 42% respectively. In- 
creases were also reported by Saskat- 
chewan and Ontario of 12% and 20% re- 
spectively. Drought conditions in Man- 
itoba resulted in a 12% increase in in- 
terprovincial imports while reduced ther- 
mal generation in Nova Scotia contrib- 
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Table 15. International Electricity Trade, 1977-1981 


1977 1978 1979 1980 
(GWh) 

Exports ‘ 18 509 20 542 30 491 28 229 34 
Imports ) 1 060 185 24 169 
Net Exports 17 449 20185 30 467 28 060 34 
Generation source 
for exports: ‘© 
Hydro 5 738 6 984 14 941 12 336 19 
Imported Coal 8514 10 476 11 587 10 599 10 
Imported Oil 2 961 2 260 3 354 2 867 1 
Canadian Fossil Fuels: 555 411 128 593 
(coal and oil) 
Nuclear - - UTE 30 
Other ‘© 740 411 305 | 804 
TOTAL 18 509 20 542 30 491 28 229 34 
Revenue/cost (million $) 
Exports 419.27 478.55 738.51 793.58 114 
Imports Was 1.76 0.70 2.94 
Net Revenue 406.14 476.79 737.81 790.64 Wis 


(a) Excludes no-value exchanges. 
(b) Estimated from data for major utilities. 
(c) Includes purchases for export where the generation source is unknown. 


SOURCE: National Energy Board 


Table 16. Major’ Interconnections Between Canada and the United States 


Pr 

Tral 

Province® State Voltage Capa 

(kV) ( 
New Brunswick Maine 345 
Québec New York 765 
New York 2X V29 
Vermont 120 

Ontario New York 230 | 

230 | 

254230 | 

Michigan 230 | 

230 | 

345 

345 | 

Manitoba North Dakota 230 
Minnesota 230 

Minnesota 500 | 

British Columbia Washington 230 

230 

2 x 500 


1. 100 MW capacity or over. 
2. Installed interconnections; simultaneous transfer capability can be considerably less. 


ed to an 84% increase in imports, 
turning the province to a net import po- 
ion. These interprovincial exchanges 

e outlined in Table A5. 


lere were no additions to the existing 
lerprovincial interconnections, given in 
ible 18. Negotiations concerning the 
oposed interconnections in Table 19 
ntinued during 1981. One of these is | 
e Western Power Grid being discussed eee — oon da a 
‘the three Prairie provinces. Negotia- Y\ oo 7 "6343 748 
ins have been delayed to allow the new  \ INS 2 . E33 875 
anitoba and Saskatchewan Gov- LA > 2) _ 
nments to examine the viability of this 
oposal. Originally, a 35-year agreement 


aS planned during which time Manitoba | 64 665 


juld supply Saskatchewan with 500 FD ON 
N and a further 1000 MW to Alberta, to Ce dee qe 
generated from newly constructed Bo - G102905 36039 ; 
dro-electric stations. The interconnec- ae pera sae ae 6 6 i6 abo - 

n, Now narrowed to a choice of 3 43 175 624497 Go.674 8) 1irgsa 

Jtes, would entail some 1 700 km of S oa Ee 

nsmission lines and would cost an es- co : 


lated $1 billion. A final decision is not | 7904 
pected before the end of 1982. Inaddi- | 
n, the 500 kV interconnection under 
nstruction between Alberta and British 
lumbia is now scheduled for comple- 
nin 1984. 


eastern Canada, New Brunswick and 
lebec continue to negotiate strength- 
ed interconnection between the two 
winces consisting of two new lines 

h a capacity of about 500 MW; ex- 
cted to be in service in 1986. 


ring 1981 Ontario Hydro agreed to 
chase 12.5 billion kWh from Quebec 


the period 1982 to 1987. The price ae ee | ees ae 484 ayes 
S based on the cost of producing the | : ea Us : G8 996 
ergy at Ontario’s Lakeview coal-fired : — C8 oe 


8 8 >  Bl4a7 
tion, - s ee 
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Table 17. Planned Interconnections to the United States 


EE Ee ee 


Estimated 
Completion power transfer 
Province State date Voltage capability 
(kV) (MW) 
Quebec “ New England 1986 300DC 600 
Ontario © New York 1984 2x345 2s 5,0) 
Ontario © Pennsylvania 1985 300DC | 000 
Manitoba Nebraska/Dakotas 1988 + 450DC/500 AC 1 000 
Saskatchewan () North Dakota 1982 230 200 
(a) Under construction 
(b) Proposed 
(c) Under serious review 
Table 18. Existing Provincial Interconnections 
eae Se ee ee ee en ee ee 
Capacity 
Connection Voltage Installed Firm 
(kV) (MW) 
British Columbia-Alberta 1 x 6%} 110 80 
Saskatchewan-Manitoba 3) << Be 400 400 
Manitoba-Ontario 2ea230 260 260 
Ws 
Québec-Ontario 4 x 230 1 300 1 300 
9 x 120 
Québec-Newfoundland Bx 7.35 5225 4 300 
Québec-New Brunswick 2 x +230(HVDC) 460 300 
New Brunswick-Quebec 2 x +230(HVDC) 320 160 
New Brunswick-Nova Scotia 2 S< ice) 600 600 
345 
New Brunswick-Prince Edward Island 2x 138 200 100 


Table 19. Proposed Provincial Interconnections 


Capacity 


Province Connections Year Installed Firm 
(kV) (MW) 

British Columbia-Alberta ‘) 500(AC) 1984 800 600 

Québec-New Brunswick °°? 2 x 230(HVDC) 1986 460 300 


(a) Under construction 
(b) Under serious review 
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INDUSTRY 
STRUGIVGEE 


Electrical energy is supplied by three 
sources in Canada. Private and public 
utilities are the primary sources of 

generation. In addition, a small numb 
of industrial establishments have thei 
own generation facilities. Most industr 
establishments generate energy only 
their own use, but some sell energy t 
municipal distribution systems or utilit 


Aggregated, industrial establishments 
which generate electricity supply abot 
80% of their total requirements. Abou 
54% of these plants are in the forest 
ducts industry, 15% in mining and 11 
metal processing. About 80% of indu 
establishments with generation faciliti 
are in Quebec, Ontario and British 
Columbia, reflecting the concentratior 
forest product companies, mining cor 
panies and aluminum smelting comps 
ies in these provinces. Nearly 90% of} 
electricity generated by industrial es- 
tablishments is from hydro-electric 
sources. 


As illustrated in Table 20, the amoun 
energy generated by industry has be 
decreasing proportion of the total ele: 
al energy generated in Canada. More 
tailed information on the amounts of 
electricity generated by utilities and i 
dustrial establishments by province is 
provided in Table A4. 


Greater public ownership of electric | 
ies has been the trend developing in 
Canada for some time. Over the yea 
provincial governments have taken 0 
investor-owned electric utilities, base 
primarily on such considerations as 

resulting lower electricity supply cost 
(due largely to such factors as efficie 
ies created by consolidation of the S| 
industry, and lower financing cost a 

result of the provincial guarantee of | 
and the greater degree of control ov 
electricity supply policy. Some of the 
vinces use electricity supply and pri 
as instruments of socio-economic dé 
velopment policy. 


The major electric utilities in each pr 
ince and territory in Canada, in term) 
generating capacity and assets, are 
vincially-owned except in Prince Ed 
Island and Alberta. One investor-ow! 
utility supplies electricity in Prince E 
ward Island. In Alberta, two major in 
vestor-owned utilities supply about 
of the provincial supply while munici: 
owned outlets supply most of the re} 
der. A central planning body, the El« 


ity Planning Council, consisting of rep- 
entatives from the utilities, is respons- 
for coordinating generation and 
ismission facilities for all utilities in 
erta. In addition, greater uniformity of 
e will result from the new Alberta 
tricity Marketing Board. Details of 
body are provided in the section: 
velopments in 1981”. In Newfouna- 

J one investor-owned utility distributes 
o Of the electricity used in that pro- 

e; it purchases about I5% of this 
tricity, mainly from Newfoundland 

iro. In the Yukon and Northwest Ter- 
ies, the federally-owned Northern 
lada Power Commission generates 
distributes most of the electricity 
plied. Two privately-owned utilities 
ply almost all of the remaining 

tricity. Additional information is pro- 
d in the special feature in this issue, 
ctricity North of 60°”. 


st of the electricity in all provinces is 
‘ibuted to consumers by the major 
ies. The one exception is Ontario, 

re a very large proportion is pur- 

sed from Ontario Hydro and distrib- 

1 by some 330 municipal utilities. In- 
or-owned utilities supply a small 

unt of electricity in this province, 

ie of which they generate themselves. 
rest is purchased from Ontario Hy- 
The names of the electric utilities in 
1 province can be found in the Statis- 
Canada publication 57-204, Electric 
er Statistics Vol. |. 


ndicated in Table 21, a total of 

ISS people were employed by the 
tric utilities in 1980 in design, con- 
ction, administrative and operating 
cities. Of this workforce, 91% were 
loyed by public utilities, the remain- 
I% by private utilities. The utilities 
assets totalling $55 billion in 1980, 
revenues of $11 billion. 


Clear from Table 21 that Hydro- 

bec and Ontario Hydro are the two 
2st electric utilities in Canada. In fact, 
tanked second and fifth respectively 
| of North America in terms of net in- 
€ in 1980. Together the two utilities 
unt for 65% of total assets and 66% 


tal revenues for Canadian electric 
ies. 


Table 20. Production by Utilities and 
Industrial Establishments, 


1970-1981 

SS SS ee 

Industrial 
Year Utilities Establishments 

(%) 

1970 84 16 
1975 87 13 
1977 88 WZ 
1979 90 10 
1981 90 10 


SOURCE: Statistics Canada, Publications 
57-202, 57-00). 


CAPITAL 
INVESTMENT 


Utility investment for new facilities in- 
creased by almost 12% in 1981, to an 
estimated $7.8 billion. Approximately 
60% was for generation, 21% for 
transmission, 9% for distribution and the 
remainder for other items. 


The amount of electric utility investment 
relative to energy supply capital invest- 
ment, total capital investment in the 
economy, and to Canada’s gross national 
product (GNP), are shown in Table 22 for 
five year periods from 1966 to 1975, and 
for 1979, 1980, and 1981. This data illus- 
trates the very capital intensive nature of 
electricity supply. 


The original costs of utility fixed assets in 
service, broken down by generation, 
transmission and distribution, are shown 
in Table 23. For the Canada total, the 
costs remain fairly evenly divided be- 
tween generation and the sub-total of 
transmission, distribution and “other”, 
which includes such things as office and 
storage buildings. However, this invest- 
ment pattern varies considerably from 
one region to another, depending on the 
type of generation mix employed. For ex- 
ample, the capital investment per unit of 
capacity added, is significantly higher for 
hydro capacity than it is when adding 
conventional thermal capacity. This is be- 
cause the hydro generation station is 
characterized by high capital cost and 
low operating cost, relative to a con- 
ventional thermal plant. In addition, the 
hydro facility will normally require a high- 
er capital expenditure for transmission 
facilities, since the generation plants are 
usually located in remote areas. 


In Table 24, which illustrates capital ex- 
penditures for electrical system expan- 
sion by province for 1981, as well as pro- 
viding estimates for 1982 to 1991, it can 
be seen that the average annual in- 
crease in capital expenditures from 1981 
to 1991 is expected to be about 13%. 
Escalation is expected to be about 8-9% 
during this period, therefore real growth 
in capital expenditures is expected to be 
between 4 and 5%. This data is based 
on utility estimates received in January 
1982. Since that time, both Hydro- 
Québec and B.C. Hydro have reduced 
their demand forecasts, which will sub- 
sequently reduce their expected capital 
expenditures during this period. As a re- 
sult, although Quebec is responsible for 
the largest portion of these expenditures, 
almost 61% of the total in 1991, this pro- 
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portion will probably be reduced when 
new forecast data is available. The his- 
torical data in Table 25 indicates that 
capital expenditures since 1965 have in- 
creased at an average annual rate of 
13.7%. The average annual rate of infla- 
tion over this period was 5.4%, which in- 
dicates that real growth was about 8.3%. 
There is significant excess generation 
capacity at present, in some provinces, 
which will result in lower capital invest- 
ment over the next five years. This ex- 
cess capacity is due to reduced growth in 
electricity demand that was forecast 
when construction was initiated, some 
five to ten years ago. As a result, some 
deferrment of additional capacity is possi- 
ble. 


30 


Table 21. Electric Utility Assets and Revenue, 1980 


Utilities by Province Assets Revenues Employ 
($000) ($000) 
British Columbia 6 627 925 4) 
Alberta 3 168 807 4. 
Saskatchewan i all7y 272 pal 
Manitoba 2743 420 3) 
Ontario 17 485 4 847 18 
Quebec 18 128 2 531 20 
New Brunswick 2 403 487 2 
Nova Scotia 1 034 358 2 
Prince Edward Island 61 40 
Newfoundland 2 034 355 1 
Yukon and Northwest Territorities 213 74 
CANADA TOTAL 55 014 Ua az 59 
(all utilities) 


SOURCE: Statistics Canada, Publication 57-202 


Note: The totals may not correspond with the sum of the elements due to rounding. 


Table 22. Electric Utility Capital Investment 


1966-70 1971-75 1979 1980 1 


Investment in 
electric power 
($ billions) 6.8 12.9 6.4 6.4 


As percentage of 
investment in: 


Total Energy 55 56 55 44 é 

Total Economy 8 9 WZ 10 

As percentage 1.9 2.0 2.8 2.2 

of GNP 

SOURCE: Energy, Mines and Resources data and Statistics Canada Publications 61-205 ari 
11-003E. | 


le 23. Original Cost of Utility Fixed Assets in Service 


1970 1975 1977 1978 1979 1980 
($000) (%) ($000) (%) ($000) _——(%) + ($000) —-(%) +8000) +—~—«(%)”~«(GO0D) SCS) 
eration 6 883 48 10549 48 14628 51 16320 51 19177 52 eee 435i 53 
smission 3 087 22 4 802 22 5 804 20 6 209 20 7 421 20 8 465 20 
ibution 3 228 23 5 007 23 6 302 22 7 168 22 7 950 21 8 739 20 
19 1 043 7 Wl tile ve 1 968 ré 2278 Uf 2 601 Ve 2 927 7 


| 14 241 100 22070 100 28702 100 31975 100 37149 100 42562 100 


IRCE: Statistics Canada, Publication 57-202 


le 24. Forecast of Electric Utilities Capital Expenditures 


ee ee 


ince 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
(Millions of Current Dollars) 

foundiand 156 208 217 120 129 172 183 204 Zor 262 268 
e Edward Island 12 14 6 4 7 i, u/ if i ul 8 
| Scotia 49 96 191 202 190 219 231 88 164 198 203 
Brunswick 286 161 61 42 44 48 56 54 50 50 40 
eC 2 793 3 219 3 589 3 408 3 597 5 186 6 534 8729 12095 14864 16567 
rio 2 460 3 032 3 245 2 647 3 219 3 252 3 704 3 490 3 606 3 342 3 579 
toba 107 132 140 Wes 90 85 106 244 366 399 422 
atchewan 226 263 340 400 394 440 480 670 970 550 560 
ta 585 829 1 020 1 209 1 073 1 043 1177 1 446 1 574 1 725 | SH 
h Columbia 1 084 1 385 1 408 1 427 2 042 2 948 3 594 6) TAS 3 990 4 049 4110 
n and Northwest 7, 8 18 6 17 28 11 17 13 13 14 
ories 

ADA Th TASS 9347 10235 9582 10802 13428 16083 18724 23066 25459 27348 
eS NN ONE I CO NO UGS 10 (24 £3 000 25 459 ef 0480 es 


RCE: Department of Energy, Mines and Resources based on Utility Estimates. 
Fiscal and calendar years combined. 
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FINANCING 


From 1960 to 1976, debt was increas- 
ingly used to finance utility expansion. In 
1976, debt accounted for 88% of 
capitalization in those provinces which 
have predominantly publicly owned utilit- 
ies, while it was 51% for those provinces 
which have predominantly investor- 
owned utilities. By 1980, debt for publicly 
owned utilities decreased slightly to 87% 
while it was 48% for investor-owned utili- 
ties. The higher degree of business risk 
faced by the investor-owned utilities 
which provide most of the electricity in 
PEI and Alberta, requires that their debt 
be a lower percentage of the total. The 
debt of the publicly owned utilities is 
guaranteed by the provinces in which the 
utilities are located. Table 26 indicates 
that the debt proportion has been declin- 
ing slightly since 1976, as utilities are us- 
ing internally generated funds for a great- 
er percentage of new capital require- 
ments. Studies indicate that a debt of 
approximately 80% of the capital struc- 
ture is appropriate for publicly- owned 
utilities, so fhe reduced debt portion is a 
prudent move. In this period of heavy 
capital requirements for system expan- 
sion, plus uncertainty and high interest 
rates in the money markets, it is prudent 
for utilities to be financially sound. 


The debt of the Federal Crown Corpora- 
tion, the Northern Canada Power Com- 
mission, which supplies most of the 
electricity in the Yukon and Northwest 
Territories, is provided by the federal 
government. 


The utilities used internally generated 
funds (net income plus non-cash charges 
to income) for about 30% of the capital 
expenditures during 1980, about the 
same as for the period of 1965-75. It is 
expected that over the next five years, in- 
ternally generated funds will meet about 
30-35% of capital requirements. 
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Table 25. Historical Electric Utility Investment 


Construction 
Year Generation Transmission Other Sub-Total Machinery and { 
and Distribution * Equipment 
(millions of current dollars) 

1965 438 277 12 hem 212 

1966 493 281 13 787 356 1 
1967 Swi; 262 36 875 390 1 
1968 533 301 54 889 443 1 
1969 Silat 281 63 856 546 1 
1970 581 449 28 1 057 554 1 
1971 572 472 36 1079 668 1 
1972 636 449 50 1135 619 1 
1973 808 539 69 1417 827 2 
1974 1 049 598 53 1 700 1 054 2 
1975 1 691 874 96 2 661 1 296 3 
1976 1 803 821 30 2 654 1574 4 
1977 2 205 914 43 3 158 1 726 4 
1978 2339 i) USS) 233 3 761 215 S 
1979 2516 1 424 181 4121 2 243 € 
1980 2 291 1 434 296 4021 2 426 € 
1981 (a) 4 481 PAT NS 7 


* 


Transmission and Distribution includes street lighting. Generation includes transformer 
stations, dams and reservoirs. 
(a) Intentions, breakdown not available. 


SOURCE: Statistics Canada Publications 57-202, 61-205, and 61-206. 
Canada Year Book 1968-79. 


ible 26. Electrical Utility Financial Structure 


1970 1975 1976 1977 1978 1979 1980 
vince bee) (6) ticle) ohne a6) fa) sith) Gis Saath). wlalarie AAD)! tile) ot) 
3 
wfoundland 82 18 81 19 79 21 ee 76 24 73 Pap Tht! 2605 a2 28 
nce Edward Island 45 55 58 42 53 47 54 46 50 0) SH 49 51 49 
va Scotia 77 23 «101 OS —Sie 102 —2 99 i hs! 295 5 
w Brunswick 88 2 91 9 92 8 92 8 94 6 93 7 91 9 
ébec 74 26 75 Zo 76 24 76 24 77 PV TAS) 24 75 25 
tario 66 34 74 26 WME 23 an 23: 79) ZS Pa) TAs" 22 
nitoba 93 if 96 4 24 3 97, 3 -95 sy SR i ORE u 
skatchewan 81 19 70 30 73 27 77 23, «78 (px Te 22 79 21 
erta 56 44 53 47 49 51 47 5347 53 46 54 44 56 
ish Columbia 94 6 94 6 94 6 95 Stef 13 86 14 +86 14 
con and Northwest Hy 23 99 1 98 2 99 1 98 2 98 2 OT, 3 


ritories 
NADA 75 25 79 21 83 Ul 80 20 80 20 79 Zl 22 


Debt: Long-term + short-term. 
Equity: Total of reserves and capital surplus. 
URCE: Statistics Canada, Publication 57-202. 


ble 27. Average Revenue From Electricity Sales by Province 
re nner Sas ore 2 eR hd Se ee ee ee 


. 1968 1970 1972 1974 1975 1976 1977 1978 1979 1980 

vince 
(CURRENT CENTS /kWh) 

Nfoundland 0.9 1.0 14 13 1.4 1.4 Rye 2.0 2.2 2.3 
Ice Edward Island 2.9 2.8 3.0 Sh7/ 44 5.4 5.9 6.4 ae 8.1 
fa Scotia 1.9 1.9 1.8 2.0 2.5 2.8 3.9 4.4 4.6 4.5 
N Brunswick 1.5 1.6 1.5 1.6 1.9 2.0 2.4 3.2 3.7 44 
sbec 0.9 1.0 1.0 tied 1.3 1.4 1.5 ey? 2.0 22 
ario 1.0 ibe 1.2 1.4 1.6 1.8 2.3 2.4 2.6 2.9 
nitoba 14 1.1 1.0 1.2 1.4 1.7 1.9 2.3 a 2.8 
katchewan 1.9 1ez 1.6 1.6 1.8 2.1 2.4 27 oT 2.9 
erta 1.6 1.5 1.5 be 2.0 2.4 27 3.1 3.2 3.4 
ish Columbia 1.2 1.3 1.3 1.4 1.6 1.8 24 22 2.4 2.6 
‘on - 2.2 2.4 2.6 ou 3.5 4.1 4.4 4.9 5.3 
thwest Territories = 2.5 a 3.6 4.0 5.2 6.9 vie 9.0 10.0 
NADA i 1 52 1.3 1.5 Nes 2.0 2.3 2.5 2.8 


URCE: Statistics Canada, Publication 57-202. 
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COSTING AND 
PRICING 


Costing 

The unit cost of supplying additional 
electricity increased rapidly during the 
70’s. However, in recent years cost in- 
creases have been about equivalent to 
the rate of inflation, resulting in little in- 
crease in the real cost of electricity. It is 
expected that most of the large electricity 
cost increases are now behind us and 
there will be few real cost increases dur- 
ing the 1980’s in most parts of Canada. 


The two basic reasons for the rapid in- 
crease in the cost of new facilities in the 
70’s were the significant increase in the 
rate of inflation, and the dramatic in- 
crease in the cost of fossil fuels. 


High levels of inflation affect the electric 
utility industry in two ways: by increasing 
the capital cost of constructing additional 
facilities and by increasing the interest 
rate that must be paid for borrowed 
funds, a major consideration for such a 
capital intensive industry. The average 
interest on long-term utility debt is shown 
in Figure 8, for the period 1966 to 1981. 
The index of electric utility construction 
costs is shown in Figure 9. This figure 
illustrates the very significant increase in 
utility construction costs between 1973 
and the present, a trend snared by most 
capital projects. Construction costs paral- 
lel the CPI index prior to 1973 and from 
1977 to the present. However, they in- 
creased very rapidly, even relative to the 
rate of inflation, as measured by the CPI, 
during the period 1973 to 1977. 


Figure 10 indicates the sharp increases 
in fossil fuel costs, which the utilities 
have experienced during 1973 and 1974. 
For Canada in total, the fuel cost per 
kWh generated from fossil fuels has in- 
creased five-fold between 1973 and 
1980, but oil costs moderated somewhat 
in 1981. The impact of this cost increase 
varies considerably from one region of 
the country to another, depending on the 
type of fuel used, its source and the per- 
centage of total energy supply derived 
from fossil fuel plants. Earlier sections of 
this publication provide regional break- 
downs for fuel use and generation mix. 
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Pricing 

Data on the average revenue from 
electricity sales for each province is pro- 
vided in Table 27. The unit revenue for 
Canada was quite stable up to about 
1972, when the cost began to escalate 
for reasons outlined in the section on 
Costing. These costs increased more 
rapidly in some regions than others, de- 
pending on differences in generation mix, 
fuels used, and the rates of system ex- 
pansion, to meet the increased demands 
for electricity. Table 28 gives monthly 
electricity costs for selected Canadian 
cities, and Table 29 details the average 
annual rate increases for all customers, 
by major utilities in each province since 
1974. 


Figure 11 which illustrates the move- 
ments of the electricity and oil/gas com- 
ponents of the Consumer Price Index, as 
well as the movement of the Consumer 
Price Index total, indicates that the 


electricity price component has increas 
more slowly than, or equal to, the rate 
increase of the CPI for most of the per 
since 1955. The sole exception is the 
period from 1974 to 1977, when the 
electricity price component increased a 
much faster rate than the CPI rate of ir 
crease. However, the electricity price 
component is seen to be increasing at 
slower rate than the energy price com- 
ponent. 


Ontario Hydro has developed a set of 
proposed rate changes which incorporé 
most of the Ontario Energy Board (OEI 
suggestions from the December 1979 | 
port on the utility's costing and pricing 
methods. It was recommended that tim 
differentiated rates based on accountin 
costs be introduced initially to large 
customers. It had been intended to ha\ 
proposed rate changes heard by the 
OEB in 1981 for introduction in 1982. 
However, Ontario Hydro decided that tl 


ected customers have not had ade- 
ate time to assess the proposed 
anges and comment on them. Their 
actions will be heard until 1982, and 
t introduced until 1983 at the earliest. 


dro Quebec has altered its domestic 

e structure from a declining block rate 
an inverted block rate structure, where 
cost per kilowatt hour increases with 
}amount consumed. Hydro Quebec is 
only Canadian utility to implement 

s type of rate structure. 


ere has been little public discussion of 
e structure changes, such as time dif- 
entiated rates, in other provinces. 
wever, several utilities indicate that 

y are moving away from the declining 
ck rate, toward a rate structure con- 
ting of a fixed service charge, plus a 
gle rate for energy. They are also 
lucing the number of rates and in 
1eral, simplifying the rates. 


Table 28. Monthly Electricity Costs for Selected Canadian Cities, January 


1981 


Sector 
Billing demand (kW) 
Consumption (kWh) 


Vancouver 
Calgary 
Edmonton 
Regina 
Winnipeg 
Toronto 
Ottawa 
Montreal 
Moncton 
Halifax 
Charlottetown 
St. John’s 
Whitehorse 


Yellowknife 


n/a: not applicable 


Residential 


1 000 


36.63 
33.74 
33.60 
31.67 
30.86 
35.70 
32.60 
30.40 
48.62 
49.15 
78.78 
42.80 
48.48 
55.87 


SOURCE: Statistics Canada, Publication 57-203 


Commercial 
100 
25 000 


($) 


915.13 
1 077.54 
991.90 
935.60 
815.31 
1 138.05 
849.58 
1 023.50 
1 576.50 
WROSe5 
2 387.70 
1 188.83 
1 632.10 
1 808.00 


Industrial 
1 000 
400 000 


10 587.57 
11 668.19 
12 526.88 
11 288.40 

9 765.31 
13 554.00 
11 994.58 
11 719.00 
15 350.00 
16 411.06 
28 040.35 
13 496.08 

n/a 


n/a 
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Figure 9 
Price index Trends in Electric utility Construction, 1965- 1981 
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The provincial government froze the rates in 1979 until 1984. 
The provincial government froze the rates in 1980. 
Information available only from 1976. 
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1975 


6.2 
21.3 
17.6 
13.6 
27.0 
17.4 
11.4 

9.8 
10.0 

4.6 
20.0 
33.5 


29. Average Annual Rate Increases, 1974-1981 
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11.4 20.2 - - 123 28.9 
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10.1 6.0 8.1 . 26.0 12.0 
13.0 17.0 3.3 8.3 7.9 16.1 
16.6 15.0 14.9 14.4 =) 3 
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-8.0 17.0 13.0 - 13; 21.4 
13.4 9.8 21.2 12.4 11.8 14.6 
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\LTERNATE 
INERGY SOURCES 


is section provides an update on the 
atus of developments in Canada for 
ernative energy sources — geothermal, 
ave energy, river current energy and 

al energy, as well as small scale hydro 
id photovoltaics. 


eothermal Energy 

deral government geothermal energy 
search and development funding began 
1976. Originally, the prime objective of 
2 program was to identify and assess 
ploitable geothermal resources in 
nada. With increasing knowledge of 

2 resource, the research is shifting 
yards extraction technology, although 
> resource work will continue. The pro- 
am has identified probable geothermal 
sources for electricity production at 
sager Creek in British Columbia. 


e@ Meager Creek resource is in the 

al stages of assessment. A deep well 
lling program is continuing into 1982. 
llowing assessment of the results, a 
cision will be taken as to whether or 
ta demonstration generating plant will 
built; it is unlikely that construction of 
ch a plant would begin before 1984. If 
lant is built, it is likely to be about 50 
gawatts, completed in about five years 
d at a cost of about $100 million. The 
tential for the Meager Creek site has 
en estimated in the range of 500-1000 
gawatts of electricity generation. 


ave Energy 

€ extraction of energy from waves 

Ist be considered to be a long range 
deavour and an uncertain competitor 
h other energy sources available in 
nada. Current estimates of wave ener- 
costs are 10-20 times that of energy 
m conventional sources. Several 

dies have been conducted on Cana- 
in wave energy potential and Canada 
S participated in a wave experiment 

h the International Energy Agency. As 
esult, it has been recommended that 
ther work on wave energy devices be 
luced and only a state of the art 
areness of this technology be main- 
ted. A similar conclusion has been 
iched by Britain, which has sub- 


ario Hydro's Wasdell Falls Mini-Hydel generating 
on, placed in service in 1981. A similar unit has 
N placed in service by Ontario Hydro at Sultan. 


stantially reduced its funding for the wave 
energy assessment program. 


Energy from River Currents 

A study has identified those stretches (or 
reaches) of Canada’s fourteen largest riv- 
ers and tidal estuaries in which: currents 
exceed 1.5 mps (meters per second), 
width exceeds 50 meters and depth ex- 
ceeds 3 meters; criteria from which a 
large electricity generation potential ex- 
ists. For example, if three of the largest 
Canadian rivers — the Fraser, the Mack- 
enzie and the Slave — were tapped by 
large vertical axis water mills (VAW), it is 
estimated that they could produce 6 000 
MW at 35% efficiency from the potential 
of the current. However, extraction of 
current energy requires very large 
machines. 


For open river and tidal currents, Canada 
is actively pursuing the VAW technology. 
The design is very similar to the vertical 
axis wind turbine except that the VAW 
has straight hydrofoil blades mounted on 
the vertical axis. The test results were 
very encouraging (40% efficiency). Other 
tests on this design are being conducted, 
including flow acceleration by means of 
ducting. A contract has been set by the 
federal government that will result in the 
manufacture of three VAWs of about 2 
meter diameter, each with about a 5 kW 
output. One of these units probably will 
be tested in the St. Lawrence River, an- 
other in a Nova Scotia tidal setting and a 
third used for cross-country demonstra- 
tion purposes. If these prove successful, 
the next stage might be a 15-20 foot dia- 
meter unit. 
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Wind Energy 
The major objectives of the Canadian 
wind energy program remain: 


(a) to determine under what circumst- 
ances wind energy can make a vi- 


able contribution to Canadian energy 


supplies. 


establish the technology of wind en- 
ergy conversion systems (WECS) 
appropriate to Canadian conditions. 
encourage and support Canadian in- 
dustrial initiatives in the design and 
manufacture of WECS for both 
domestic and export markets. 


The Canadian research and developm 
effort has concentrated exclusively on 
vertical axis wind turbine, since it is co 
sidered to be the most cost-effective d 
sign for generating electricity. Informat 
is now being collected on the perform- 
ance of relatively small vertical axis wi 


Aerial view of construction of Nova Scotia Power's Annapolis hydro demonstration plant, being installed in the existing causeway across the tidal river. The projec 
designed to demonstrate a new concept for low-head and tidal applications. The low-head 17 MW straight-flow turbine will be in service in 1983. 
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yrbines. Manufacturing technologies 
ave been established for machines up 

) 250 kW. Cost projections indicate that 
ley are economically viable for some 
pplications, but there are technical con- 
iderations that require further investiga- 
on, including a greater understanding of 
tructural reliability. Research is being 
arried out on aerodynamic performance, 
yad calculations, airfoil characteristics, 
tructural dynamic analyses and systems 
nalyses. Field trials are underway to 


provide physical verification of the analy- 
tic techniques, including 10 and 100 kw 
wind/diesel hybrids, and 50 and 230 kw 
grid-coupled units. 


Hydro-Québec and the National Re- 
search Council are cooperating on proj- 
ect AEOLUS (the Greek god of the 
winds), which will result in the world’s 
largest vertical axis windmill, to be com- 
pleted by about 1986. The preliminary 
specifications for the AEOLUS estimate 


its height at approximately 110 meters, 
with a swept area of 4000 square met- 
ers. The cost will be in excess of $30 
million. This will be the first megawatt- 
scale vertical axis wind turbine and it is 
hoped it will be the forerunner of a num- 
ber of such grid-coupled supplements to 
the power base of utilities. 


Tidal Energy 
The economic and financial feasibility 
studies of Fundy tidal power, which were 


he four small ponds in the left foreground are used to raise fish, using the warm discharge water from New Brunswick Power's Grand Lake coal-fired generating 
tation. 


4] 


completed in 1977, were updated in 
1981. Preliminary results from those 
studies indicate that the larger B-9 site 
(4500 MW), across the Cobequid Bay 
would be economically and financially 
feasible, if about 90% of the power were 
exported to the United States. After re- 
view by the federal-provincial gov- 
ernments, a decision will be made as to 
what further steps will be taken towards 
the goal of developing a full scale tidal 
power project in the Bay of Fundy. 


Small Scale Hydro 

Several provinces are continuing to 
assess small scale hydro potential and a 
number of demonstration projects are be- 
ing developed. Emphasis has been given 
to the potential replacement of diesel 
generation in remote communities. 


Analysis at this time indicates that the 
expansion of existing small hydro sta- 
tions or the retrofit of decommissioned 
hydro units within power grids is econo- 
mically and financially viable. However, 
the development of new small hydro sites 
will involve greater capital costs, which is 
seen as a major restraint for developers, 
due to the longer pay-back period. 


Under the Federal Conservation and 
Renewable Energy Development and 
Demonstration Agreements (CREDA), 
the federal government supports five 
small- scale hydro projects in British 
Columbia, one in the Yukon, three in 
Nova Scotia and one in Prince Edward 
Island. In addition, the Remote Commu- 
nity Demonstration Program (RCDP), an- 
nounced by the Minister of Energy, 
Mines and Resources in April 1982, allo- 
cates $24 million in federal funds to re- 
duce oil consumption for electric genera- 
tion and space heating in areas not con- 
nected to an electrical grid or natural gas 
system. Small scale hydro development 
is expected to contribute significantly to 
the program. 


The Ontario Government has instigated 
an extensive study to identify an in- 
ventory of suitable small hydro sites. The 
inventory will include crown land sites, 
canal dams and private dams. The Gov- 
ernment is also supporting three micro- 
hydro systems: the 80 kW Galt Energy 
System at Guelph Dam, the 18 kW 
Leroy-Somer Canada Limited installation 
at the Dovion Fish Hatchery sub-station 
north of Thunder Bay, and the 30 kW 
system of Barber Hydraulic Turbine Lim- 
ited north of Toronto. Ontario’s Energy 
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Minister also announced approval for pri- 
vate development of small hydro sites 
which produce an average energy capac- 
ity of less than 2 MW. This permits all 
prospective developers to apply for the 
right to develp Crown-held small and 
micro-hydro projects on an equal basis. 
Its publication “Micro-Hydro Power” 
serves as a guide for private developers 
working on installations of 100 kW or 
less. 


The Federal Department of Public Works 
has recently announced a call for pro- 
posals for the leasing, rehabilitation and 
operation of the Rideau Falls generation 
station in Ottawa. The project will serve 
as an example to encourage private de- 
velopers of small hydro projects on 
crown land. 


The Federal Department of Energy, 
Mines and Resources, in cooperation 
with Environment Canada, organized and 
participated in a conference on Environ- 
mental Compatible Hydro Development. 
The conference, which took place in May 
1981, was sponsored by the Ontario Re- 
gion of the Canadian Water Resources 
Association. The conference focused 
national attention on the environmental 
benefits of hydro-electic power develop- 
ment, particularly the small-scale and 
low-head plants. 


Photovoltaics 

Photovoltaics refers to the technology of 
direct conversion of sunlight to electricity. 
This solid-state technology is in the 
general area for which Canada has es- 
tablished an industrial base over the last 
few decades. To date, the generation of 
electricity by photovoltaic devices has 
been limited to low power needs (remote 
microwave repeater stations) or exotic in- 
Stallations (earth satellite power sup- 
plies). Research is now underway to ex- 
amine reducing costs and increasing 
reliability to the point where photovoltaics 
can make a small but significant contribu- 
tion to Canada’s electrical supply. This is 
a long-term electrical option but the un- 
derpinnings of the technical capability 
must begin now. 


RESEARCH AND 
DEVELOPMENT 


Structure of Research and Develor 


ment in Canada 

The administration and execution of ele 
trical research in Canada is carried out 
by governments, industry, associations 
consultants and academic institutions. 
Research and development must enco: 
pass not only electrical topics in a narr 
sense but a broad range of civil and 
mechanical engineering disciplines, so- 
cial and economic topics and environ- 
mental questions, all of which contribut 
to the production, distribution and use « 
this energy form. 


At the federal level, the Department of 
Energy, Mines and Resources (EMR), 
the National Research Council (NRC), 
the Natural Sciences and Engineering 
Research Council (NSERC) and Atomi 
Energy of Canada Limited (AECL) have 
administrative and, in the cases of NR¢ 
and AECL, functional responsibility for 
electrical research. Co-ordination of 
federal energy R&D is provided by the 
Interdepartmental Panel on Energy R& 
It is responsible for making recommenc 
tions to Ministers on present and future 
energy R&D programs. Its mandate in- 
cludes monitoring of all federal energy 
R&D activities in the context of the whc 
national effort and of international activ 
ties. EMR provides the chairman and 
secretariat to the panel. In addition EM 
provides funding in the form of grants t 
the Canadian Electrical Association 
(CEA) and, under the Research Agree- 
ment Program, to academic institutions 
In addition to in-house research, the 
NRC contracts to industry. The NSERC 
provides funding to academic institutior 
under regular operating grants, strategi 
grants and PRAI (project research appl 
able in industry) grants. 


Four of the public utilities (Ontario Hydr 
Hydro Québec, Saskatchewan Power 
and B.C. Hydro) maintain in-house re- 
search programs which undertake a va 
ety of activities linked with the design 
and operating characteristics of the 
electric utility business. In addition, Mat 
itoba Hydro participates in the research 
activities of the newly established Man- 
itoba HVDC Research Centre, as well < 
contributing to the funding of this organ 
ization. 


Notwithstanding the research programs 
mentioned above, the structure of elec- 
trical research in Canada is enhanced |! 
CEA’s research program. While the CE 


rogram is modest in size when com- 
ared to the major investments made by 
1e federal government and the direct in- 
estments by the utilities having research 
acilities, it provides a basis for co- 
rdinating the research efforts of all utilit- 
3s with a view to minimizing duplication 
nd filling gaps. The CEA program is a 
o-operative venture funded jointly by the 
sderal government and virtually all 
vanadian electric utilities. As a result of 
1€ participatory aspect of the program, 
1ere is an opportunity for all utilities and 
overnment departments represented on 
1e advisory committees to participate in 
1e design of the program. They are en- 
ouraged to identify research topics and 
vanage the performance of studies 

ihich have been selected through a sub- 
ommittee structure. The studies are 
ontracted out to industry and academic 
stitutions and the utilities having re- 
earch facilities. Apart from administering 
S$ research program, one of the priorities 
f the CEA is continuing liaison with in- 
mational research organizations to 
inther optimize program selection for 
anadian utilities. 


verview of Research Programs 


ederal Government 

he Atomic Energy of Canada’s (AECL) 
search program for nuclear power de- 
slopment includes activities aimed at 
Aproving the reliability and safety of nu- 
ear stations. Expenditures for 1981/82 
n nuclear research and utilization are 
xpected to be $111.5 million, an in- 
‘ease of 13% from 1980/81. A total of 
17.5 million of this grand total is dedi- 
ated to R&D on the immobilization and 
isposal of radioactive waste. The re- 
arch mandate is the development and 
Oplication of nuclear power for peaceful 
Urposes. There are six major categories 
i research. They are: power reactor 
ystems; advanced fuel cycles; environ- 
lental protection and radioactive waste 
lanagement; heavy water processes; 
Aderlying and advanced systems re- 
2arch; and new applications. Heavy 
ater development continues to attract 
tention with the objectives of improving 
l€ performance of existing designs and 
dnsidering alternative methods of pro- 
icing heavy water. 


he program is also directed to work on 
2veloping fuels, including thorium, and 
'reprocess irradiated fuels for future 

ANDU reactors with advanced fuel cy- 


cles. This would secure fuel supply for 
long-term operation. The possible ap- 
plications of the Hydrogen-Water Ex- 
change processes in heavy-water up- 
grading and tritrium removal are also be- 
ing investigated. 


Considerable progress has been 
achieved in the research and develop- 
ment program to establish the technolo- 
gies needed for the permanent disposal 
of nuclear fuel wastes. Emphasis has 
been given to the possible disposal of 
this waste in stable geological formations 
found in the Canadian shield. These 
formations are called plutons. Various 
types of plutons are being investigated in 
areas of Ontario. 


A large-scale Underground Research 
Laboratory is planned near the 
Whiteshell Nuclear Research Establish- 
ment. The laboratory would be con- 
structed at a depth of about 300 metres 
and would be the first test facility to be 
built below the water table in an un- 
disturbed rock formation. Another impor- 
tant area of work involves continuing 
studies on material performance under 
intense radiation. 


In support of the federal government's 
off-oil program, AECL is conducting in- 
vestigations into new applications for nu- 
clear energy, including its application for 
tar-sands extraction, production of hydro- 
gen by electrolysis, and the use of small 
(mini) reactors for space heating pur- 
poses. Other notable areas of research 
are aimed at greater understanding at 
the scientific levels. Subjects such as the 
physics of radioactive matter and the 
chemistry of fuel development and waste 
management are being examined. De- 
velopments in these areas will support 
future advancement of nuclear energy 
technology. 


The non-nuclear areas of the federal en- 
ergy research program have particular 
relevance to electrical energy. The main 
objectives stem from the 1980 National 
Energy Program and include R&D into 
substitution, alternate energy sources 
and efficient energy utilization. Emphasis 
has been placed on improved coal-firing 
and fluidized bed combustion, cogenera- 
tion, electrical transmission, the applica- 
tion of wind energy to the electric grid 
and development of water turbines to 
generate electricity from waves, currents 
and tides. 


The National Energy Program allocated 
$260 million for the period 1980 to 1983 
to expand the core research and de- 
velopment program. An additional $4 mil- 
lion has been designated to support coal 
R&D in the Atlantic provinces; and $50 
million to carry the technical risks in- 
volved in the use of new coal technolo- 
gies, such as fluidized bed combustion. 
Two alternative energy sources have re- 
ceived particular attention. The sum of 
$18.7 million in federal funds has been 
allocated to the construction of an ex- 
perimental fusion device, Tokamak, at 
Varennes, Quebec. In addition, the 
Aeolus wind demonstration project will 
receive $30 million in funds from NRC 
and Hydro Quebec. It will be capable of 
generating 3.8 MW and will supply power 
directly into the Hydro-Quebec grid. Elec- 
trical energy “storage” systems, electric 
space heating thermal storage, heat 
pumps and studies regarding expanded 
coal use in electricity generation are 
some of the other areas being investi- 
gated. 


Hydro-Québec 

The research program conducted by 
Hydro Quebec’s Research Institute 
(IREQ) has four major areas of activity: 
electricity generation and conservation; 
transmission and distribution systems; 
system analysis and automation; and 
materials research. Estimated expendi- 
tures for 1981 total $45.4 million, $36 
million in operating costs and $9.4 million 
towards capital costs. Expenditures over 
IREQ’s first five-year plan, ending in 
1985, are expected to be $370.8 million. 


IREQ has expanded its research activity 
concerning new sources of electricity, in- 
cluding programs for biomass, solar en- 
ergy, fusion and electrochemical storage. 
Research on biomass emphasizes de- 
velopment of gasification technology. 
Peat, wood and wood waste are being 
investigated as energy inputs. Solar en- 
ergy research is in its preliminary stages 
with the construction of a solar collector 
test bench which will be used to evaluate 
air or liquid-cooled collectors and for 
other R&D purposes. Research on heat 
pumps have emphasized the use of 
ground water as the heat source. In addi- 
tion, assessment of commercial water/air 
heat pumps and air/air heat pumps is be- 
ing carried out. In conjunction with the 
Federal Government, IREQ is involved in 
two projects mentioned above, the mag- 
netic fusion (Tokamak) facility in Var- 
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ennes and the Aeolus wind demonstra- 
tion project. A program for electrochemic- 
al storage will explore the use of hydro- 
gen as a link between wind turbines with 
reconversion through gas turbines and 
fuel cells. In addition, preliminary studies 
have been undertaken on methanol pro- 
duction and on high temperature storage. 


Research in transmission and distribution 
systems is aimed at reducing the cost of 
electrical transmission, improving 
transmission line reliability and minimiz- 
ing environmental effects. Specific re- 
search over the next five years includes 
the development of compact transmission 
lines and multiterminal lines. Information 
will also be obtained on the dimensions 
of transmission lines in the 1500 kV to 
2000 kV range for alternating current and 
600 kV to 1200 kV direct current. 


The Hydro-Québec research program is 
also aimed at optimizing system planning 
and development by improving analytical 
techniques and increasing the automa- 
tion of the power systems by means of 
microprocessor and fibre optic technolo- 
gy. 

While the Hydro-Québec research pro- 
gram is primarily dedicated to provincial 
research priorities, IREQ performs re- 
search on contract for other countries. 


Ontario Hydro 

R&D expenditures by Ontario Hydro 
totalled $54.3 million in 1981. About 
$26.8 million of those resources were 
allocated to the principal work areas con- 
trolled by the Research Division. The 
area of transmission and distribution re- 
ceived $7 million; nuclear power $13.1 
million; thermal coal plants $0.8 million; 
solar, wind and other generation $1.4 
million; air and water studies $3.5 million; 
and energy conservation and utilization 
$1.1 million. The remaining $27.5 million 
was allocated to development work un- 
dertaken by engineering and design sec- 
tions in the Corporation and to materials 
and product testing. 


Transmission and distribution program 
studies included a number of research 
possibilities; namely, a proposed in- 
terconnection with General Public Utilities 
Co. Ltd. in Pennsylvania by a high vol- 
tage, direct current cable under Lake 
Erie; the development of aesthetically im- 
proved transmission lines for use in high- 
ly populated and environmentally sensi- 
tive areas; and development of insulators 
to reduce interference from distribution. 
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Saskatchewan Power 

R&D expenditures by Saskatchewan 
Power totalled $1.9 million in 1981. Sas- 
katchewan Power’s Research and De- 
velopment Centre emphasizes projects 
related to coal conversion technology, 
biomass, unconventional energy utiliza- 
tion, and conservation and system opera- 
tion. Included among the major projects 
defined within these broad areas are 
studies on coal reactivity, coal-heavy 
crude liquifaction, transmission line pro- 
tective relaying, load management, load 
diversity and the expansion of rural sys- 
tems to meet electric heating needs. 


Manitoba Hydro 

Manitoba Hydro, in conjunction with the 
Government of Manitoba, the University 
of Manitoba, Teshmont Consultants Inc. 
and Federal Pioneer Limited have es- 
tablished the Manitoba HVDC Research 
Centre. The Centre, established in 1982, 
is directed at analytical and develop- 
mental research of HVDC transmission 
systems. Initial funding has been pro- 
vided by the Manitoba Government, 
totalling $3.75 million over the first five 
years, and by Manitoba Hydro, totalling 
$1.25 million over the same period. The 
Centre expects to be self-supporting by 
the end of 1987. 


The first research project is under con- 
tract from EPRI. It involves research into 
the multi-terminal operation of HVDC 
systems. IREQ and the University of Wis- 
consin are also involved in this research. 
In addition, a contract for the monitoring 
of ion drift and corona on the operational 
Manitoba Hydro lines has been signed 
with the Government of Canada for NRC. 
The Centre is currently involved in 
identifying and evaluating future research 
projects. 


B.C. Hydro 

B.C. Hydro’s research and development 
organization is involved in chemical, 
material and electrical research con- 
ducted by the research group, as well as 
research projects conducted elsewhere in 
the corporation, on wind generation of 
electricity, geothermal energy, thermogra- 
phy, coal liquifaction and pressurized 
fluidized bed combustion. Expenditure 
data for 1981 are not yet available. 


Rather than pursuing research as a 
corporate goal, B.C. Hydro’s research 
and development expertise is aimed at 
providing a service to clients within the 
corporation in order to maintain an 


adequate, reliable, cost-effective and 
safe supply of electricity. 


Canadian Electrical Association 
The CEA’s research program expande 
to $7.8 million in 1981. These resource 
were allocated among subcommittees 
follows: $2.6 million to the generation 
program; $2.0 million to the transmissi 
systems program; $2.3 million to the d 
tribution program; and $0.9 million to 
utilization and conservation. 


The Generation Subcommittee is divid 
into three sectors: fossil and nuclear 
plant subjects; hydroelectric plant sub- 
jects; and alternate energy technologie 
and energy management subjects. 
Among the 22 projects initiated in 198 
were studies on the potential applicatic 
of the wind-diesel hybrid system in re- 
mote areas; potential reductions of SO 
emissions in North America; enhance- 
ment of coal ash utilization; and evalue 
tion of wastewater management. In 19 
the committee plans to establish an ac 
sory panel in the area of flue gas de- 
sulfurization, resulting from the recenth 
released Federal emission control guic 
lines. The overall focus of the generati 
program continues to be the improve- 
ment of the reliability and efficiency of 
conventional thermal and nuclear 
generating components; the reduction 
capital costs; the enhancement of en- 
vironmental protection; and the develo 
ment of new technologies. . 


The Transmission System Program is 
only directed to improving existing tect 
nologies but to the development of adi 
anced technology for increased systen 
security. Areas of high priority are gas 
insulated apparatus, synthetic insulato 
conductor dynamics and HVDC transn 
sion. The working groups formed last 

year in each of these areas have beer 
instrumental in reviewing proposals an 
initiating projects in these areas. 


The Distribution Program is broadly cle 
sified into areas pertaining to overheac 
and underground distribution systems 
well as systems planning and control. 
order to ensure continued developmer 
of a balanced program, priority is givel 
to projects with consideration to the 
following: 


— environmental, aesthetic, material, 
higher voltage and surge protection 
aspects of overhead systems; 


- safety, material, loading/ampacity and 
switching/overcurrent protection of un- 
derground systems; and 

— conservation, reliability, system de- 
sign/forecasting, automation and load 
control considerations associated with 
planning and control. 


he emphasis of the Utilization and Con- 
ervation Subcommittee is on the 

fficient use of electrical resources and 
ie conservation of energy. Several 

reas of relevant research for the next 
ve year period have been identified. 
Vithin the utility sector, research will be 
elected to provide guidance on policy 
mation, waste heat recovery and de- 
land management. Studies directed to 
le residential and farm sectors will in- 
ude: solar applications for grain driers, 
lomass, micro hydro and electrical 

pace heating. Investigations into in- 
ustrial and commercial applications in- 
ude: techniques for power factor correc- 
on, improved motor efficiency, auxiliary 
ystem efficiency, gains in plant efficien- 
/ from cogeneration and, in support of 
¢ National Energy Program, oil sub- 
itution by electricity. Candidate re- 
2arch areas for the transportation sector 
clude railway electrification and battery 
evelopment, recharging and space heat- 
g for electric automobiles. During 1981 
articular attention was directed at the 
ergy consumer with respect to public 
titudes, and to energy conservation 
‘jects. Contracts were awarded for the 
evelopment of an air-to-air heat pump 

t domestic use and for studies into the 
plications of high temperature in- 

Istrial heat pumps. The committee has 
SO formed a task force to assess R&D 
svelopments in the areas of air quality, 
zat exchange and humidity in energy 
ficient homes. 


ENVIRONMENTAL 
ISSUES 


The generation and distribution of 
electricity affects the environment in a 
variety of ways. As one might expect, the 
environmental issues are determined by 
the method used to generate electricity. 
Hydro-electric developments must take 
into account such considerations as the 
effect on water temperature, rates of 
flow, fluctuations of water levels, as well 
as effects on vegetation and aquatic life. 
A dominant concern linked to nuclear 
power generation is the disposal of 
radioactive wastes, a subject receiving a 
great deal of attention, as noted in the 
Research and Development section. In 
the transmission of electricity, one area 
of concern is over the potential environ- 
mental problems resulting from the use 
of polychlorinated byphenols (PCB) in 
electrical transmission equipment. B.C. 
Hydro has initiated a program to replace 
and reduce the use of existing PCB 
capacitors and transformers at an es- 
timated cost of $5.5 million. Several other 
utilities such as Hydro-Québec and 
Ontario Hydro are also studying this 
problem. 


Perhaps the most significant of the en- 
vironmental problems facing the electric 
industry concerns conventional thermal 
generation. This problem is linked to the 
issue of acid rain. The term refers to the 
problem caused by emissions of sulphur 
and nitrogen oxides which combine with 
atmospheric moisture to produce sulphur- 
ic acid and nitric acid which then return 
to the ground as acid rain or acid snow. 
It also encompasses dry deposition — 
when dry particles of SOz and NO, fall to 
the earth before this chemical 
transformation occurs; the particles be- 
come acidic when combined with surface 
water. These two processes occur with 
roughly equal frequency. 


The release of pollutants linked to acid 
rain results from activities in various in- 
dustrial and non-industrial sectors: trans- 
portation, non-ferrous smelting, non-utility 
and utility boilers, etc. About 15% of the 
increased demand for electricity in Cana- 
da, between 1981 and 1994 will be met 
by coal-fired generation, one of the con- 
tributors to sulphur dioxide emissions. 
Although this is not a major part of the 
total additional capacity, the additional 
fuel burned, together with existing coal 
requirements could add to the acid rain 
problem, if not handled appropriately. 


Acid rain has far-reaching implications for 
all aspects of the environment. It alters 


the ph levels of soil and of water bodies 
which can cause changes in the level 
and quality of aquatic life and vegetation. 
The full ramifications of acid rain are not 
yet known, but sufficient information ex- 
ists for its seriousness to be understood. 


Because SO2 and NO, are transported 
over long distances through the atmos- 
phere, acid rain is not a localized phe- 
nomenon. While there is some particulate 
and gaseous deposition in the immediate 
vicinity of an emitting source, the trend 
toward building taller stacks in order to 
relieve local pollution problems, has 
aggrevated regional, interprovincial and 
international problems. It is estimated 
that approximately 4 million metric tonnes 
of SO2 are deposited in Canada annually 
from sources in the United States and 
between 500-700 thousand tonnes are 
deposited in the U.S. from Canadian 
sources. About 60% of Canadian emis- 
sions from east of Manitoba come from 
non-ferous smelters and about 15% from 
thermal power stations. The balance is 
mainly from industrial processes and 
non-utility fuel use. 


In November 1981, the International 
Electric Research Exchange (IERE) re- 
leased a report entitled “Effects of SO. 
and its derivatives on health and ecolo- 
gy”. IERE is represented by the Cana- 
dian Electrical Association, the Electric 
Power Research Institute, the Japan 
IERE Council and the International Union 
of Producers and Distributors of Electrical 
Energy. The study reports the results of 
two Working Groups who, for over three 
years, have analyzed the scientific evi- 
dence of the health and ecological 
effects of air pollutants. The two Working 
Groups, one considering the effects on 
human health and the second the en- 
vironmental effects, assessed and re- 
viewed over 900 documents. 


The findings of the report indicate that 
although the effects of high con- 
centrations of SO» and its derivatives can 
be determined to some extent, the 
effects of lower levels are more obscure. 
This obscurity with respect to the effects 
on human health is due to demographic 
differences and to the effects of smoking, 
which confound population data. It has 
been determined that sulphuric acid is a 
greater irritant that sulphur dioxide and 
that there are wide degrees of sensitivity 
in the population. However, there is a 
protective mechanism in human air pas- 
sages which serves to neutralize some 
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amounts of inhaled sulphuric acid 
aerosol. 


In the environment, the report found evi- 
dence that high levels of SOz, such as 
may occur near a large emission source, 
can cause visible plant injury. At lower 
levels, plant growth can be inhibited, 
although there is large variation in 
sensitivity between species of plants. 
Similarly, different types of soil vary in 
their sensivity to acid rain and the 
acidification of lakes is largely de- 
termined by the nature of the soil in the 
lake catchment. Acids in rain also react 
with soil minerals and therefore may 
affect the levels of aluminium and cal- 
cium released into the lakes. The levels 
of these minerals, as well as acidity 
levels, affect aquatic life and vegetation. 
The effects of SO. experienced at loca- 
tions remote from the emitting source are 
difficult to determine. It appears that low 
emission levels cause small effects which 
will require long-term analysis to quantify. 
Due to the complexity of the inter- 
relationships, the report concludes that 
acid deposition is only one of many fac- 
tors to be investigated. It further suggests 
a number of areas that warrent additional 
study, which may serve to clarify the 
effects of acidification. 


Canada — U.S. Negotiations 
Negotiations between Canada and the 
United States on a treaty to deal with 
long range transport of air pollutants, es- 
pecially that linked to acid rain, have 
been continuing for over a year. These 
talks are held under the 1980 Memoran- 
dum of Intent between the U.S. and 
Canada to work toward such an agree- 
ment. It is anticipated that the dis- 
cussions could continue for at least an 
additional year, due to the differing per- 
spectives between the two countries on 
dealing with the problem. Four negotiat- 
ing sessions have been held so far. 


Canada has recently proposed a 50% 
reduction in Canadian sulphur dioxide 
emissions east of Saskatchewan by 
1990, contingent upon similar actions in 
the eastern U.S. The U.S. response has 
been that such a commitment would be 
premature in light of its view on the ade- 
quacy of the scientific data, and also in 
light of depressed economic conditions. 
However the U.S. government plans to 
increase the budget for acid rain re- 
search by about 28%, to $23 million in 
1983. This move reflects the U.S. view 
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that actions should focus on more re- 
search rather than increased controls. 


As a result of consideration in the U.S. 
Congress regarding revisions to the U.S. 
Clean Air Act prior to its reauthorization, 
acid rain has received increased atten- 
tion in the U.S. Consideration is being 
given both to possible relaxing of the 
clean air laws or alternatively, to possible 
strengthening of these laws. 


At the present time, in the United States, 
there are about 87 flue gas desulphuriza- 
tion units, or scrubbers’, installed on fos- 
sil-fired generating units and an addition- 
al 22 are being installed. Regulations of 
the Environmental Protection Agency 
(EPA) requires that all new fossil-fired 
plants have scrubbers installed. These 
standards do not apply to existing sta- 
tions or to those converting from oil to 
coal. This policy is consistant with that of 
a number of other countries faced with 
acid rain problems, who argue that 
retrofitting scrubbers to older plants or to 
reconverted plants could make them un- 
economical. 


Response to Acid Rain 

In Canada a number of measures are 
being taken to curb emission levels. The 
Federal and Nova Scotia governments 
have recently announced a $4.1 million 
pilot project to test fluidized bed combus- 
tion of coal as an alternative to scrubb- 
ers. The experiment is being conducted 
at the Nova Scotia Power Corporation’s 
Point Tupper generating station. 


Under the National Energy Program, 
funding for conversions from oil to coal 
fired generating stations is contingent 
upon the conversion being undertaken in 
an environmentally acceptable fashion. 
The governments of Manitoba, Ontario, 
Québec and New Brunswick are com- 
mitted to the 50% reduction in emissions 
contingent upon similar actions in the 
eastern U.S. It is within provincial juris- 
diction to control emissions. Federal au- 
thority exists only with an international 
agreement. The Ontario Government has 
initiated a program aimed at a 43% 
reduction in emissions by 1990. The pro- 
gram includes controls placed on major 
contributors such as Inco and Ontario 
Hydro. The utility has announced plans 
to install scrubbers at either Nanticoke or 
Lambton coal-fired generating stations at 
an estimated cost of $250 million. In 
addition to the purchase of only washed 
coal, Ontario Hydro blends Canadian and 


U.S. coal to reduce sulphur dioxide er 
sions by about 15%. Total utility emis- 
sions should be cut in half by 1990. 


In Alberta, maximum source emission 
limits for particulates have been set, a 
well as ambient ground level concentr 
tions for SOs, NO,, and particulates. A 
result, Alberta Power is to install new 
electrostatic precipitators at the Sheer 
ness Station, which is presently under 
construction, and will retrofit precipitat 
on Battle River units one to four. Whe 
Unit five was commissioned, an 
electrostatic precipitater had already 
been installed. Capital costs involved | 
meeting these environmental require- 
ments at the two stations totalled abot 
$86 million, while operating and maint 
nance costs for monitoring total about 
$170,000 per annum. 


Scientific research into acid rain is car 
ried out by a number of Federal de- 
partments in Canada including: Enviro 
ment, Fisheries and Oceans, National 
Health and Welfare and Energy, Mine 
and Resources. These R&D programs 
were expanded significantly in 1980 w 
four-year increases in funding of $10. 
million to Environment, $12.4 million t 
Fisheries and Oceans, and $3.7 millio 
to Health and Welfare. These depart- 
ments contribute to the Federal Long- 
Range Transport of Air Pollutants 
(LRTAR) Program. The program has 
three sections: Scientific Studies, In- 
formation Projects and Control Stratec 
Program Studies. Coordination of the 
program is provided by the Inter- 
departmental LRTAP Committee. The 
program was initiated to enhance the 
scientific and technical understanding 
the implications of LRTAP and acidic | 
cipitation. Due to the enormity of the 
problem and the many areas which re 
quire further investigation, expansion « 
this program is being considered. 


In addition, research into the effects o 
acid rain/LRTAP are conducted by the 
provinces, by academic institutions an 
in the private sector. The Federal- 
Provincial Management Board coordi- 
nates the activities of the federal and | 
provincial governments in emission re 
ductions, research and public informa: 
tion. 
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APPENDICES 


Tab 


le A1_ Installed Capacity and Electrical Energy Consumption in Canada, 1920-1981 


Year 


1920 
1930 
1940 
1950 
1955 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
IS) 7/ 
1978 
1979 
1980 
1981 
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300 
400 
500 
900 
2 100 
4 392 
5072 
5 609 
6 180 
6 694 
foof 
8 307 
9 373 
10711 
12 321 
14 287 
14 504 
15 318 
We 71 
18 085 
21 404 
23 039 
24 699 
26 154 
27 353" 
27 853 
‘ 28 493 


INSTALLED CAPACITY 


Thermal 


240 

240 

240 

240 
1570 
2n26 
2 400 
2 666 
2 666 
3 466 
5 066 
5 866 
5 866 
5 866 
5 600 


(MW) 


300 
400 
500 
900 
2 100 
4 392 
Sy Of 
5 629 
6 200 
6 714 
STE 
8 327 
9 613 
10 951 
12 561 
14 527 
16075 
17 444 
20 111 
20 751 
24 070 
26 505 
29 765 
32 020 
33 219° 
33 719 
34 093 


1 700 
4 300 
6 200 
8 900 
12 600 
18 657 
19 019 
19 338 
20 101 
20 313 
AN TTA 
22 438 
23 353 
24 957 
27 031 
28 298 
30 601 
32 500 
34 266 
36 779 
37 282 
39 488 
40 810 
41 898 
44 009° 
47919 
49 216 


Conventional Nuclear | Sub-Total Hydro Total 


2 000 
4 700 
6 700 
9800 
14 700 
23 049 
24 091 
24 967 
26 301 
COT: 
29 348 
30 765 
32 966 
35 908 
39 592 
42 826 
46 676 
49 944 
54 376 
57 530 
61 352 
65 993 
MO SVNE: 
73 918 
tices, 
81 634 
83 308 


Electrical 
Energy 


Consumption 


(a) 
(GWh) 


19 468 

33 062 

55 037 

81 000 
109 302 
110 950 
116 135 
121 510 
133 949 
144 165 
156 956 
165 812 

76 841' 
189 522° 
202 337° 
aili2 862) 
231 557° 
249 298° 
266 956" 
265 955" 
284 829° 
299 673° 
316 435° 
323 465° 
340 069° 
343 748 


Average 
Demand 


(b) 
(MW) 


QAZ2 
3 774 
6 283 
9 247 
12 477 
12 666 
13 257 
13 871 
159297 
16 457 
Nes Oi 
18 928 
20 187° 
21 635° 
23 098" 
24 302° 
26 433° 
28 459° 
30 747° 
30 360° 
32 515° 
34 209° 
36 123° 
36 925° 
38 821' 
39 241 


Peak 
Demand 


(c) 
(MW) 


12 536 
17 264 
18 353 
18 937 
20 783 
22 516 
24 167 
25 921 

Zieone 
30 300 
32 092 
34 592 
35 720 
38 921 

42 699 
42 528 
46 187 
49 537 
52 001 

54 106 
55 699 
59 170° 
62 874 


Generation 
Reserve 
(MW) o 
2 164 15 
5 785 25 
5 738 24 
6 030 24 
5 518 21 
4511 Ue 
Sy Si. 18 
4 844 16 
5 154 16 
5 608 16 
7 500 19 
8 234 1S 
10 956 23 
11 023 22 
User 7 21 
15 002 26 
15 165 25 
16 456 25 
18 574 26 
19 812 27 
21 529° 28 
22 464' 28° 
20 434 25 


1920-55: figures are approximate, computed using actual Statistics Canada data for stations generating energy for sale to which have b 


added estimates for stations generating entirely for own use. 1920-55 Canadian Energy Prospects (Royal Commission on Canada’s 
Economic Prospects) John Davis, 1957. 1956-81, Statistics Canada Publication 57-202. 
Average Demand = Energy Consumption + 8 760 (hrs/yr). 


Statistics Canada Publication 57-204. 
Generation Reserve Data is based on capacity. These figures differ from those presented by Statistics Canada Publication 57-204 as lat 
are based on capability. 
Load Factor = Average Demand ~ Peak Demand. 


Preliminary Data. 
Revised Figures. 


Table A2 Installed and Proposed Generating Capacity, 1981 
eee 


Province Hydro 
Newfoundland 6 210 


Prince Edward Island ~ 


Nova Scotia 360 
New Brunswick 901 
Québec 20771 
Ontario 7145 
Manitoba 3 641 
Saskatchewan 579 
Alberta 718 
British Columbia 8 785 
Yukon 58 
Northwest Territories 47 


Canada Total At 


Dec. 31, 1981*** 49 216 
Percent of Total Capacity, 

End 1981 59 
Net additions 

During 1981*** 1679 
-lanned additions 

During 1982 720 


: 


combustion. 
* Less than 0.5%. 
™ Preliminary Data. 


Nuclear 


5 600 


630 


Conventional 
Thermal* 


750 
118 

1 669 
1 894 
1 184 
13 242 
501 

1 761 
5 464 
1 740 
36 
133 


28 493 


34 


BY TL 


477 


2 256 


2 067 


% of 
Canadian 
Total 


8.4 
2.4 
3.4 
26.4 
31.2 


Details provided in Table A3. Conventional thermal includes steam, gas turbine, internal 
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Table A383 Conventional Thermal Capacity by Principal Fuel Type. Preliminary Figures as of December 31, 1981 


Steam 
Province Coal Oil Gas Other* 
Newfoundland = 503 = = 
Prince Edward Island - 71 - - 
Nova Scotia 637 826 - - 
New Brunswick 285 1558 - 23 
Québec - 635 4 16 
Ontario 8913 2330 1 411 85 
Manitoba 419 24 4 = 
Saskatchewan 1475 — 143 21 
Alberta 3 673 66 1 285 AS 
British Columbia = 86 969 202 
Yukon - - = - 
N.W.T. ~ 1 - - 
CANADA 15401 6101 3816 422 


Mainly wood wastes and black liquor. 


Total 


503 


1 463 
1 866 
655 
12 739 
447 


25 739 


Table A4_ Electrical Energy Production by Principal Fuel Type, Preliminary Figures 1981 


ee ee ee eee 
CONVENTIONAL THERMAL 


Province Coal* 


Newfoundland ~ 


Prince Edward Island - 


Nova Scotia 2710 
New Brunswick OM 
Québec - 
Ontario 33 430 
Manitoba 399 
Saskatchewan 5 898 
Alberta 18 163 


British Columbia = 
Yukon ia 
Northwest Territories = 
CANADA 61 707 


* 


Estimated values. 
SOURCE: Statistics Canada. 
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Oil* 


62 
16 
912 
102 
230 


Gas”* 


616 
4 282 
685 


Total Nuclear 
(GWh) 

454 - 

31 - 

5 402 = 
5 105 = 
176 

34 906 37 799 
532 - 

6 576 = 
22 461 = 
1,597 = 
102 = 
230 — 
77 570 37 799 


Hydro 


44 212 
i Vey 

3 830 
102 730 
37 335 
17 899 
3 097 

2 035 
49 408 
290 
250 
262 253 


Total 


44 665 
31 

6 569 

8 936 
102 905 
110 039 
18 431 
9 674 
24 497 
51 005 
392 
480 
377 622 


Gas Turbine Internal Combustion All Conventional Thermal 
Oil Gas Total Oil Gas Total Coal Oil Gas Other* 1 
(MW) 
170 a 170 77 - TL — 750 = = 
41 - 41 i - i —- 118 = = 
205 = 205 1 - 1 637 1 032 = — a 
23 = 23 5 = 5 285 1 586 = 23 
363 = 363 ©9166 = 166 — 1164 4 16 41 
493 = 493 a 6 10 8913 2827 1417 85 13 
24 - 24 30 = 30 419 78 4 = 
—- 104 104 19 = 19 1 475 18 247 21 1 7Ga 
—F) 329 325 11 30 41 3673 77 1640 (533 
188 154 342 8122 18 140 — 9396 1141 2020 
= = = 36 = 36 - 36 = = 
= = = 132 - 132 — 133 = = 
OO, 583 2090 610 54 664 15402 8215 4453 425 28 


Percentage Generate 
Percentage Indus 
of Total Es 
Generation Utilities _lishm« 
(%) 

11.8 98.8 

0) 100.0 

Woe 93.5 

2.4 92.0 
27.3 82.4 1 

29.1 96.0 

4.9 99.3 

2.6 95.7 

6.5 94.6 
13.5 76.0 g 
0.1 100.0 | 
0.1 95.3 | 
100.0 89.8 1 


ble AS Provincial Electricity Imports and Exports (GWh) 


Rae 
Interprovincial Trade 


International Trade 


—__International lrade 
vince Year Exports Imports Net Exports Exports~ Imports Net Exports Total Net Exports 
vfoundland 1981 36 039 _ 36 039 ~ - - 36 039 

1980 37 829 ~ 37 829 = = = 37 829 

1979 35 290 - 35 290 = = = 35 290 

ce Edward Island 1981 = 484 —484 - ~ _ —484 
1980 - 392 -392 = - - —392 

1979 a 361 —361 - - - -361 

a Scotia 1981 125 Sili7 —192 ~ - — —192 
1980 226 WH 54 - - = 54 

1979 151 494 —343 - - - —343 

/ Brunswick 1981 801 3 846 -3 045 3 246 54 3 192 147 
1980 564 3 901 -3 337 3 877 54 3 823 486 

1979 856 3 739 —2 883 3 890 24 3 866 983 

bec 1981 10 208 36 098 —25 890 8313 Wi 8 306 -17 584 
1980 9 442 37 879 —28 437 8 107 6 8 101 —20 336 

1979 8 977 35 494 -—26 517 7 663 5 7 658 —18 859 

ario 1981 60 7 705 -7 645 11310 343 10 967 3 322 
1980 50 7 342 -—7 292 11314 248 11 066 3774 

1979 227 7 216 -—6 989 12 193 420 Wl 77 4785 

itoba 1981 2 508 1 066 1 442 3 681 194 3 487 4929 
1980 3 154 951 2 203 3 529 192 Sisk 5 540 

1979 3 075 795 2 280 4 080 1 4 080 6 360 

catchewan 1981 1 068 1 290 —222 ~ _ ~ —222 
1980 955 1 579 —624 = - _ —§24 

1979 774 1 247 —473 oa a - —473 

rta 1981 262 168 94 - 2 -2 92 

1980 385 104 281 - 2 -2 279 

1979 394 106 288 - 2 —2 286 

sh Columbia 1981 165 262 —97 8 821 897 7 924 7 827 

1980 100 385 —285 3 350 2 437 913 628 

1979 103 394 —291 3 552 1 342 2210 1919 

n 1981 - = = = = = = 

1980 = = = = a es aa 

1979 - - - = = = = 

Us 1981 - = = = = = 

1980 - - = = > =H a 

1979 - = = = = 7 >= 

ADA 1981 - ~ _ Sa) BZ 1 497 33 875 33 875 

1980 — ~ - 30 176 2 939 27 237 Pdi PRY) 

1979 - ~ - 31 378 1 792 29 586 29 586 

ene eee eS) ae ee ee ee ee ILO 92 ee ed DUO ee eee OOO 


Si 


Table A6 Generation Capacity by Type 


NEWFOUNDLAND 


Total End 1980 
Additions 1981 
Total End 1981 


Additions Proposed 
1982 
1983 
1984 
1985 
Total End 1985 


PRINCE EDWARD ISLAND 


Total End 1980 
Additions 1981 
Total End 1981 


Additions Proposed 
1982 
Total End 1982 


NOVA SCOTIA 


Total End 1980 
Additions 1981 
Total End 1981 


Additions Proposed 
1982 
1983 
1984 
1985 
Total End 1985 


NEW BRUNSWICK 


Total End 1980 
Additions 1981 
Total End 1981 


Additions Proposed 
1982 
Total End 1982 


QUEBEC 


Total End 1980 
Additions 1981 
Total End 1981 


Additions Proposed 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
Total End 1991 


52 


Steam 


70.50 


1 463.28 


1 463.28 


150.00 
150.00 
1 763.28 


1 865.63 


1 865.63 


1 865.63 


Gas Turbine Internal Combustion 


Nuclear 
(MW) 


Total Thermal 


1 668.88 


1 668.88 


150.00 
150.00 
1 968.88 


1 893.85 
1 893.85 


630.00 
2 523.85 


1 173.81 
10.54 
1 184.35 


1 869.35 


Hydro 


6 210.26 


6 210.26 


84.00 
3.75 
131.50 


6 429.51 


19 091.09 
1 679.45 
20 770.54 


576.00 
1 536.00 
2 243.00 
1 574.00 


510.00 

1 275.00 
1 884.00 
2 060.02 
2 112.00 
34 540.56 


2 0: 


le A6 (Continued) 


Steam Gas Turbine Internal Combustion Nuclear Total Thermal 
(MW) 

FARIO 
| End 1980 12 590.31 450.64 10.02 5 600.00 18 650.97 
tions 1981 149.00 42.00 ~ - 191.00 
| End 1981 12 739.31 492.64 10.02 5 600.00 18 841.97 
tions Proposed 
32 149.00 28.00 - - 177.00 
33 - 28.00 - 1 788.00 1 816.00 
34 206.00 = = 1 788.00 1 994.00 
35 - 42.00 ~ _ 42.00 
36 - - - 756.00 756.00 
37 = - - 756.00 756.00 
8 - 14.00 = 881.00 895.00 
9 - - = 881.00 881.00 
10 ~ - - 881.00 881.00 
1 ~ - = 881.00 881.00 
| End 1991 13 094.31 604.64 10.02 14 212.00 27 920.97 
ITOBA 

| End 1980 447.00 23.80 30.35 - 501.15 
tions 1981 - - - - - 
| End 1981 447.00 23.80 30.35 - 501.15 
lions Proposed 

2 = ae = = = 
3 = — = = = 
4 = a = = = 
End 1994 447.00 23.80 30.35 - 501.15 
KATCHEWAN 

End 1980 1 638.96 103.92 18.53 - 1 761.41 
ions 1981 - - = = = 
End 1981 1 638.96 103.92 18.53 - 1 761.41 
ions Proposed 

2 300.00 - - = 300.00 
3 ES =< = es = 
A 2 = = ise os 
5 ss = re i = 
5 = = = = i 
End 1986 1 938.96 103.92 18.53 - 2 061.41 
RTA 

End 1980 4 723.43 324.50 40.90 — 5 088.83 
ions 1981 375.00 - ~ = 375.00 
End 1981 5 098.43 324.50 40.90 - 5 463.83 
ons Proposed 

2 = sis = ae, ses 
3 400.00 = = = 400.00 
! 400.00 - = = 400.00 
5 780.00 ~ = = 780.00 
1 180.00 = - 3 1 180.00 
7 400.00 - - - 400.00 
End 1987 8 258.43 324.50 40.90 - 8 623.83 


Hydro 


7 145.31 


7 145.31 


54.00 


7 199.31 


3 641.10 


3 641.10 


240.00 
600.00 
360.00 
4 841.10 


Total 


25 796.28 
191.00 
25 987.28 


231.00 
1 816.00 
1 994.00 

42.00 

756.00 

756.00 

895.00 

881.00 

881.00 

881.00 

35 120.28 


4 142.25 


4 142.25 


240.00 
600.00 
360.00 
5 342.25 


2 340.15 


2 340.15 


300.00 


168.00 
84.00 
2 892.15 


5 807.13 
375.00 
6 182.13 


400.00 
400.00 
780.00 
1 180.00 
400.00 
9 342.13 
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Table A6 (Continued) 


Steam Gas Turbine Internal Combustion Nuclear Total Thermal Hydro BF 


(MW) 
BRITISH COLUMBIA 
Total End 1980 257879 342.20 139.76 ~ 1 739.75 8 784.92 10 524 
Additions 1981 = = = = = = 
Total End 1981 1 257.79 342.20 139.76 - 1 739.75 8 784.92 10 524 
Additions Proposed 

1982 - = = = = = 

1983 = = = = - 921.50 921 

1984 - - = - - 921.50 921 

1985 - = = = = = 

1986 = = = = = = 

1987 - - = = = = 

1988 - - - = - 372.00 372 

1989 560.00 - - - 560.00 672.00 1 232 

1990 560.00 - - - 560.00 - 560 

1991 - = - - - 80.00 80 

1992 - ~ - - = 320.00 320 
Total End 1992 2 377.79 342.20 139.76 - 2 859.75 12 071.92 14931 
YUKON 
Total End 1980 ~ - 36.01 - 36.01 58.14 94 
Additions 1981 - — - - - - 

Total End 1981 ~ - 36.01 - 36.01 58.14 94 
Additions Proposed 

1982 = ~ - - - - 

1983 = - - - ~ - 

1984 - - - - - 20.00 20 
Total End 1984 - - 36.01 - 36.01 78.14 114 
NORTHWEST TERRITORIES 
Total End 1980 0.60 - 132.42 - 133.02 47.36 180 
Additions 1981 = - - - - = ) 
Total End 1981 0.60 - 132.42 - 133.02 47.36 180 
Additions Proposed 

1982 - - - - - - 

Total End 1982 0.60 - 132.42 = 133.02 47.36 180 
CANADA 

Total End 1980 25 215.34 2 047.56 653.42 5 600.00 33 516.32 47 536.04 81 052 
Additions 1981 524.00 42.00 10.54 - 576.54 1 679.45 2255. 
Total End 1981 25 739.34 2 089.56 663.96 5 600.00 34 092.86 49 215.49 83 308 
Additions Proposed 

1982 449.00 28.00 - 630.00 1 107.00 720.00 1 827 

1983 400.00 28.00 - 2 473.00 2 901.00 2 481.25 5 382 

1984 756.00 ~ ~ 1 788.00 2 544.00 3 316.00 5 860 

1985 930.00 67.00 - - 997.00 1 742.00 2 739) 

1986 1 180.00 - - 756.00 1 936.00 84.00 2 020 

1987 400.00 - ~ 756.00 1 156.00 510.00 1 666 

1988 - 14.00 - 881.00 895.00 1 647.00 2 542 

1989 560.00 - - 881.00 1 441.00 2 556.00 3 997 

1990 560.00 - ~ 881.00 1 441.00 2 060.02 3 501 

1991 = - - 881.00 881.00 2 192.00 3 073 

1992 - - _ ~ 320.00 320 

1993 - - - - - 600.00 600 

1994 = - - - - 360.00 360 
Total End 1994 30 974.34 2 226.56 663.96 15 527.00 49 381.32 68 023.76 117 435 
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able A7 Installed Generating Capacity Expansion in Canada by Station. Major 1981 Additions and Projected 
982-1994 


rovince Station Type Additions Year Additions Status Proposed plant 
in 1981 Proposed capacity 
(MW) (MW) (MW) 
2wfoundland 
Upper Salmon H 1982 84.00 C 84.00 
Topsail H 1983 2.10 EB 2.10 
Lawn H 1983 0.65 P 0.65 
Morris H 1983 1.00 I 1.00 
Lookout Brook H 1984 2.60 P 2.60 
Lookout Pond H 1984 0.90 P 0.90 
Seal Cove H 1984 1.00 P 1.00 
Cat Arm H 1984 2 X 63.50 C 127.00 
Port aux Basque GT 1985 25.00 PE 25.00 
va Scotia 
Fourth Lake H 1982 Pad5) C 2.50 
Gisborne Canal H 1982 3.5 C 3.50 
Annapolis Royal H 1983 20.0 C 20.00 
Lingan S(C) 1984 150.0 C 
1985 150.0 E 600.00 
w Brunswick 
Point Lepreau N 1982 630 C 630.00 
ébec 
Beauharnois(net) H 5 | 1 579.30 
Bryson (net) H 9.45 | 65.45 
Delaney H 1987 2 X 225 IP 
1988 5 X 255 P 
1989 3 X 255 P 2 550.00 
Gentilly 2 N 1983 685 C 685.00 
Grande Baleine-GB-1 H 1990 2 X 392 P 
1991 3 X 392 2 1 960.00 
GB-2 H 1991 3 X 160 P 480.00 
GB-3 H 1991 3 X 152 P 456.00 
La Grande — LG-2 H SEXIS33 | 5 328.00 
LG-3 H 1982 3 X 192 Cc 
1983 8 X 192 C 
1984 192 C 2 304.00 
LG-4 H 1984 7 X 293 C 
1985 2 X 293 Cc 2 637.00 
LG-1 H 1989 6 X 114 C 
1990 4X 114 C 1 140.00 
Brisay H 1989 PIS PAs) Pe 435.00 
La Forge 1 H 1990 6 X 136.67 Ba 820.02 
Manic 5 H 1985 4 X 247 C 2 280.00 
Various Locations IC 10.54 | 
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Table A7_ Installed Generating Capacity Expansion in Canada by Station. Major 1981 Additions and Projected 
1982-1994 


Province Station Type Additions Year Additions Status Proposed f 
in 1981 Proposed Caps 
(MW) (MW) (! 
Ontario 
Atikokan S(C) 1984 206 Cc 20€ 
Bruce B N 1983 756 C 
1984 756 Cc 
1986 756 Cc 
1987 756 Cc 
GT 1982 2X 14 Cc 
1983 2 X 24 2 3 086 
Darlington N 1988 881 Cc 
1989 881 Cc 
1990 881 C 
1991 881 Cc 
GT 1985 3X 14 P 
1988 14 P 3 586 
Pickering B N 1983 2X 516 Cc 
1984 236516 C 
GT 6 X 7.0 | 2 106 
St. Mary's H 1982 3X 18 C 54 
Thunder Bay ~ §(C) 149 | 
1982 149 Cc 44; 
Manitoba 
Limestone H 1992 2X 120 P 
1993 5 X 120 2 
1994 3 X 120 2 1 20( 
Saskatchewan 
Nipawin H 1985 2 X 84 Cc 
1986 84 C 25% 
Poplar River S(C) 1982 300 C 60C 
Alberta 
Battle River S(C) 375 | 7si 
Genesee S(C) 1986 400 C 
1987 400 Cc 806 
Keephills S(C) 1983 400 Cc 
1984 400 Cc 
1985 400 2 
1986 400 P 1 606 
Sheerness S(C) 1985 380 C 
1986 380 Cc 76( 
British Columbia 
Hat Creek S(C) 1989 560 P 
1990 560 2 1 12( 
Keenleyside H 1988 2 X 36 P 
1989 2 X 36 P 14: 
Murphy Creek H 1991 2 X 40 P 
1992 8 X 40 P 40( 
Peace Site C H 1988 2 X 150 P 
1989 4 X 150 P 90( 
Revelstoke H 1983 2 X 460.75 Cc 
1984 2 X 460.75 Cc 1 84 
Yukon 
Whitehorse H 1984 20 P 3! 
Legend | 
H Hydro IC Internal Combustion 
S(C) Steam (Coal) GT Gas Turbine | 
S(G) Steam (Gas) W Wind : 
S(O) Steam (Oil) | Installed 
N Nuclear Cc Under construction 
P Planned 
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=FINITIONS AND ABBREVIATIONS 


acity: The rated ability of facilities to produce or deliver power ata 
given point in time. Installed generating Capacity means the 
maximum amount of power that can be generated at any time. 


er: The time rate at which electric energy is made available, 
or consumed, typically measured in kilowatts. 

luction: Generation of electric energy, typically measured in kilowatt- 
hours. 


sumption: Use of electric energy, typically measured in kilowatt-hours. 


er: kW — kilowatts 
MW — megawatts = 1,000 kw 
GW — gigawatts = 1,000,000 kw 
TW — terawatts = 1,000,000,000 kw 
gy: kWh — kilowatt-hours 
MWh — megawatt-hours = 1,000 kWh 
GWh — gigawatt-hours = 1,000,000 kWh 
TWh — terawatt-hours = 1,000,000,000 kWh 


ge: kV — kilovolts 


CONSUMPTION, 
PRODUCTION 
AND CAPACITY 


Consumption 


Canadian electricity demand 
decreased by 0.6 per cent during 
1982 to an estimated 344,083 GWh 
(see Table 1). As in 1981, low growth 
in demand was related to decreased 
economic activity. The small decrease 
in electricity demand contrasts with 
the 4.8 per cent decrease in real 
Gross National Product (GNP), with 
which electricity demand is historically 
correlated. This indicates electricity 
use per dollar of real GNP continued 
its increasing trend. 


Table 2 shows provincial electricity 
demand growth compared to the 
national average. The electricity 
demand increase of 6.6 per cent in 
Manitoba and 3.6 per cent in Alberta 
exceeded the national growth 
average. The increase was 
attributable to an abnormally cold 
winter in Manitoba and increased use 
of electric pumps in Alberta pipelines. 


Since 1971 the general pattern of 
electricity consumption has remained 
the same with some sectoral 
variations. The industrial sector 
accounts for most of the electrical 
demand, succeeded by the residential 
and commercial sectors. (See Table 
Sys 


Production 


Total electricity production decreased 
by 1.2 per cent to 375,449 GWh in 
1982. Of this, 68 per cent was from 
hydro, 10 per cent from nuclear and 
22 per cent from conventional thermal 
sources. This decline reflects the 0.6 
per cent decrease in domestic 
consumption and a 7.4 per cent 
decrease in net exports to the United 
States. 


Capacity 


Total installed generating capacity 
increased by an estimated 1,469 MW 
to 84,777 MW in 1982, an increase of 
1.8 per cent from 1981. Hydro 
capacity additions totalled 608 MW, 
conventional thermal 181 MW and 
nuclear 680 MW, representing 42 per 
cent, 12 per cent and 46 per cent of 
the additions respectively. See Table 
4 for details. 
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Table 1. Statistical Summary: Totals for Canada 1981-1982 


Percentage 
1982 1981 change 
Total Demand for Electricity (GWh) 344 083 346 333 -0.65 
Total Generation (GWh) 375 449 380 209 =1k25 
by: hydro 255 136 263 472 -3.16 
nuclear 36415 37799 -3.66 
conventional thermal 83 898 78 938 6.28 
Total Net Exports (GWh) 31 366 33 876 -7.41 
total imports 2 848 1496 90.37 
total exports 34214 BOISE -3.27 
Total Capacity at December 31, (MW)' 847728 83 308 1.76 
hydro 49975 49 367 2S 
nuclear 6 280 5600 12.14 
conventional thermal 28 522 28 341 0.64 
Total Net Additions to 
Capacity During Year (MW) 1 469 2256 -34.88 
hydro 608 1679 -63.79 
nuclear 680 = a 
conventional thermal 181 S/T -68.63 


’ Does not reflect confidential data, which is not available by province, 
total confidential data for 1981: 438 MW 

* The tables indicated provide data on a provincial basis 

** Indeterminate 


The spillway at Hydro-Quebec’s 2304MW LG-3 project. 


Ref 


ajor event in 1982 was the September 1982, was declared in indicates the type of installed capacity 
pletion of New Brunswick Power’s commercial service in January, 1983. and electricity production by principal 


nuclear generating station located : : energy source for h i d 
i erauron gy each province an 
oint Lepreau. The 680 MW unit, g Gives cotallsoircapacity by territory. Figure 3 shows historical 


fh began generating electricity in chergy cource_and region Figure: 2 installed capacity mix. 


ole 2. Provincial Electricity Supply and Demand (GWh) 


Total 1981-82 1977-82 1972-82 

Provincial Demand Compound Compound 

vince Year Generation Net Exports Demand Growth Annual Growth Annual Growth 

(%) 

yvfoundland 1982 44 264 SS TTAT/ 8 487 -3.84 1.82 5.67 
1981 44767 35941 8 826 

ice Edward Island 1982 35 -476 Sit 0.00 2.48 5.19 
1981 31 -480 Silat 

aScotia 1982 6581 -83 6664 -1.54 1.62 3.61 
1981 6576 -192 6 768 

Brunswick 1982 8394 -95 8 489 -4.04 1.36 4.47 
1981 8994 148 8 846 

bec 1982 100019 -17924 117943 -2.25 2.97 4.45 
1981 IOS AS -17 481 120656 

ario 1982 110663 3 980 106 683 -0.93 1.59 3.04 
1981 111056 3368 107 688 

itoba 1982 20779 6413 14366 6.56 3.30 3.48 
1981 18384 4902 13482 

katchewan 1982 9 843 -272 LOMAS 1.85 4.26 5.14 
1981 9683 -248 9931 

ta 1982 26 143 -261 26 404 3.63 8.60 7.89 
1981 25570 90 25479 

sh Columbia 1982 47919 4307 43612 0.82 2.55 3:29 
1981 51 087 7 828 43 258 

on 1982 346 — 346 -10.:13 =1.23 3.60 
1981 385 — 385 

hwest Territories 1982 463 — 463 -7.77 ONS5 3.05 
1981 502 — 502 

IADA 1982 375 449 31 366 344 083 -0.65 2.78 4.04 
1981 380 209 33 876 346 333 


Table 3. Total Electricity Demand in Canada by Sector 1978-1981 


1978 1979 1980 1981 

(GWh)  (%) (GWh)  (%) (GWh) (%)  (GWh) (%) 

Residential and Farm 86106 27 87638 27 92669 27 96052 28 
Commercial 68721 22 72384 22 73450 22 75709 22 
Industrial 161608 51 163443 51 173949 51 174572 50 
TOTAL 316435 100 323465 100 340068 100 346333 100 


geo es ant i ea a 
Source: Statistics Canada. 57-202 
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Table 4. Changes in Installed Capacity During 1982 


Province Project Name Plant Type Number of Units 
Additions 
Nova Scotia Gisborne Canal Hydro 1 
New Brunswick Point Lepreau nuclear 1 
Quebec Beauharnois hydro 1 
La Grande - 3 hydro 3 
Various locations internal combustion 7 
Trenche hydro 1 
Ontario Thunder Bay steam (coal) 1 
Bruce gas turbine 2 
St. Mary’s hydro 1 
(Great to Lakes Power Co. Ltd.) 
Northwest Territories Various Locations Internal combustion 2 
(Northern Canada) 
Power Commission 
TOTAL ADDITIONS 
Removed from Service 
Quebec Beauharnois hydro 1 : 
Various Locations internal combustion 3 
Various Locations hydro 4 
TOTAL REMOVED 
TOTALNET ADDITIONS i 


Provincially owned utilities except where indicated. 
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IEVELOPMENTS 
V 1982 


is section is a guide to the 

portant developments in Canadian 

ctricity supply and demand during 
2 


sderal Policy Develop- 
ents 


1982 the Government of Canada 
orted on progress towards the 
jectives of its National Energy 
gram. Responses to challenges 

re identified in the “National Energy 
gram Update 1982”. 


1990 the program seeks to reduce 
nada’s dependence on oil to 10 per 
it of the energy used by the 

ustrial, commercial and residential 
tors. To reach this objective, 
ctricity and natural gas must secure 
ater shares of primary energy 

ply. The electrical share is 

dicted to rise to 44 per cent by 

10; it was 33 per cent in 1975 and 
per cent in 1982. 


e Role of Electricity in the 
nada 


Substitution Program (COSP) 


> Canada Oil Substitution Program 
JSP) was implemented in May 

1. It provides taxable federal 

nts for up to 50 per cent of the 
version cost from oil to gas, 
tricity, or renewable energies to a 
imum grant of $800 for residential 
ce heating. Between May 1981 

| December 1982, there were over 
:000 conversions from oil to 

tric heating, mainly to the 
ventional baseboard type. By 
Iiparison, there were close to 

000 conversions to natural gas, 
)00 to wood and 5,400 to propane. 


rest is growing in new 

nologies such as heat pumps and 
tric/oil hybrid heating systems. In 
latter system, electricity provides 

st of the requirements by heating 

S installed in the warm air plenum 
N oil furnace. The furnace 

lides the remaining heat during the 
lest part of the winter. 


While electricity is forecast to play an 
expanding role in achieving the 
Progam’s off-oil objective, the impact 
will not require major changes in utility 
Capacity expansion plans, nor 
significantly restrict electricity exports 
to the United States. 


Coleson Cove Conversion 


A three stage study program to 
consider the conversion of New 
Brunswick Power’s 1000 MW Coleson 
Cove generating station from oil-firing 
to coal firing began in January 1981. 
The study is funded through the 
National Energy Program’s Utility Off- 
Oil Fund. To date phases 1 and 2 of 
the study have been completed. A 
decision on commencement of the 
final phase of the study was delayed 
as New Brunswick Power and 
Environment New Brunswick sought 
agreement on acceptable air quality 
standards. Efforts are being made to 
develop a joint N.B. Power-EMR 
proposal to allow study work to be re- 
sumed. 


Phases 1 and 2 of the study indicate 
favourable economic prospects for the 
conversion. However, it will be 
necessary to re-examine the 
assumptions used in these phases. 
Uncertainties regarding oil prices and 
the likelihood of increased hydro 
imports from Quebec necessitate the 
re-examination. 


Declining electricity demand growth 
and the promising initial performance 
of the Point Lepreau | nuclear unit 
must also be considered. These 
factors would probably reduce the oil 
required for Coleson Cove operation 
and therefore limit benefits from 
conversion to coal. 


In addition to determining possible 
sources of coal supply, the study 
considered the use of natural gas, at 
competitive prices, as an interim fuel. 
However, the limited availability of 
natural gas and the timing of such 
availability may preclude its use as an 
option to coal conversion. 


If conversion were delayed for several 
years, a coal-water mixture could also 
be considered as a fuel. Research on 
coal-water mixtures is being carried 
out by New Brunswick Power in 
conjunction with EMR under the coal 
utilization program. 


Nuclear Industry 


The CANDU nuclear system, 
developed by Atomic Energy of 
Canada Limited (AECL) in conjunction 
with Ontario Hydro, has proven to be 
one of the most effective nuclear 
generating options in the world. 
Measurement is by annual capacity 
factor, the industry’s index of 
performance. Ontario Hydro’s eight 
CANDU reactors at the Bruce and 
Pickering Stations rank consistently 
among the top rated systems in the 
world. 


Ontario has over 5,000 megawatts of 
nuclear generating capacity now in 
service and over 8,000 megawatts 
under construction. The first of four 
units of the Pickering B station 
achieved criticality in October. New 
600 MWe CANDU units achieved 
criticality in 1982 at Point Lepreau in 
New Brunswick and Gentilly in 
Quebec. Over 50 per cent of the 
output of Point Lepreau is licensed for 
export to utilities in New England for 
several years. At the end of 1982, 
over 30 per cent of the plant’s 
Capacity was under contract for ex- 
port. 


In 1982, a 600 MWe CANDU unit went 
critical in Wolsung, South Korea, after 
a construction period of only 61 
months. A fourth 600 MWe CANDU 
unit is expected to go into service in 
Argentina in 1983. Two 600 MWe 
CANDU units are under construction 
in Romania but this project was halted 
in 1982, due to Romania’s 
international financial position. 
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Despite the success of CANDU units 
in Ontario and elsewhere, the 
Canadian nuclear manufacturing 
industry faces difficulty in obtaining 
new orders. Electricity demand has 
dropped in response to low economic 
growth at home and abroad. Existing 
and committed CANDUs will continue 
to be supported but new orders are 
needed to maintain the industry and to 
ensure the availability of new 
CANDUs on a competitive basis in the 
future. 


In 1982 Canada submitted a bid to 
Mexico for four CANDU 600 MWe 
units. This was coordinated by AECL 
as the main CANDU marketing agency 
on behalf of industry, government and 
the electric utilities. However, Mexico 
decided to defer its ambitious nuclear 
program. Marketing activities 
continued in South Korea, Yugoslavia, 
Egypt and other countries. 


Nuclear Industry Review 


The Department of Energy, Mines and 
Resources began a review of the 
Canadian nuclear industry in 1980 at 
the request of the Prime Minister. In 
August, 1981, a series of background 
papers was released on all aspects of 
the industry by the Minister of Energy, 
Mines and Resources. The Nuclear 
Industry Review was released in 
August 1982. 


The Review focuses on the present 
and forecast economic situation of the 
Canadian nuclear industry as it faces 
decreased demand growth due largely 
to the international recession. Surplus 
generating capacity exists in most 
provinces, therefore no nuclear 
Capacity additions beyond existing 
utility expansion plans are foreseen 
for the next decade. International 
competition for reactor sales has 
increased as reactor suppliers try to 
preserve their nuclear industries in a 
reduced market place. 
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Increased capacity requirements are 
forecast for the 1990's. Canada’s 
nuclear generating system, based on 
Canadian technology and abundant 
Canadian uranium resources is 
expected to be a preferred source for 
capacity expansion. The Canadian 
government recognizes the benefits to 
be derived from CANDU as a 
competitive energy option. Policy 
alternatives outlined in the Nuclear 
Industry Review would ensure its pre- 
servation. 


The Government of Canada indicated 
its support for the nuclear industry in 
the National Energy Program Update 
released in May, 1982. In particular, 
the government will consider support 
for future nuclear plants, including 
those built initially to serve the export 
market. 


A second CANDU unit at Point 
Lepreau is being considered but the 
project will be pursued only if markets 
are available on a fully commerical 
basis. Some federal government 
financial guarantees may be appropri- 
ate. 


Provincial Policy 
Developments/Issues 


Hybrid Heating Program — Quebec 


In 1982 the declining rate of increase 
in electricity demand in the province 
caused Hydro-Québec to call for a six 
year deferral of construction of new 
generation plants. Hydro- Québec will 
combine reduced capital spending 
with an aggressive approach to 
marketing electricity within and 
outside the province, for the period 
extending from 1982 to 1985. 


To promote in-province sales, Hydro- 
Québec introduced a program to 
subsidize installation of electric hybrid 
heating systems in single family 
dwellings. Electric hybrid heating 
systems are dual energy heating 
systems based principally on 
electricity with a secondary source of 
heat (normally oil). 


In a hybrid system, both heating 

systems are controlled by an out 
temperature sensor. At temperatt 
above a predetermined level, spa 
heating requirements are met by 

electricity. Below this level, the d 
triggers the secondary heating m 
(e.g. oil). Hybrid heating systems 
provide a simple method of using 
economically for peak seasonal s 
heating purposes with electricity 1 
remaining energy requirements. — 


Homeowners converting to hybrid 
heating systems may apply to Hy 
Québec for a $650 grant. The gra 
available to the first 100,000 eligi 
applicants until the end of 1983. | 
intended for systems principally b 
on electricity in conjunction with 
secondary source of heat other th 
natural gas. The grant will be red 
to $500 in 1984. During 1983 the 
program may be extended to own 
and tenants of multiple-unit reside 
dwellings. Customers converting 1 
oil heating systems will also be 
eligible to receive a federal grant 
up to $800 under the Canada Oil 
Substitution Program. 


A second program, directed at the 
industrial sector, provides incentiv 
for conversion from heavy oil to. | 
electric boilers. Similar prograltig 
being developed for multi-family 
residential buildings and commer 
installations. 


eport of the Royal Commission 
1 the Cost of Electric Power to 
asidents of Prince Edward Island 


July, 1981, Maritime Electric 
ympany Ltd. applied to the P.E.I. 
iblic Utilities Commission for a 21.4 
r cent increase to its basic rates. In 
stober 1981, an initial order was 
sued by the Commission granting an 
per cent increase to the rates. A 

al order granting an additional three 
rcent was issued in November. 


response to public reaction to the 
bstantial rate increases and concern 
er future increases, the provincial 
vernment commissioned an inquiry 
o the costs of electric power in 
cember 1981. 


e Commission, headed by Melvin 
(Quaid QC, examined the problems 
costly energy supplies and capital 
nstraints. It explored the 

portunities available to the 

vincial government and the utility. 


The report of the inquiry findings was 
released in September 1982. It 
contains criticisms of the investor- 
owned utility, Maritime Electric 
Company Limited. However, these 
criticisms are not linked to evidence 
that Maritime Electric acted 
inadvisably and the Commissioner 
concluded that the Company is 
“organized to run efficiently and is 
effectively managed”. 


The report makes few proposals for 
cost reduction beyond seeking federal 
subsidy and renegotiation of power 
purchase contracts with neighbouring 
utilities. Consultant studies have been 
undertaken to examine further options 
available to Prince Edward Island. 


PENAL 


Newfoundland — Quebec Dispute: 
Churchill Falls 


In 1969 Hydro-Québec signed a 
contract to purchase approximately 90 
per cent of the output of the 5225 MW 
Churchill Falls hydro electric plant in 
Newfoundland until 2041, at a price 
between $2 and $3 per megawatthour. 
This price is less than one tenth of 
what it now costs to develop 
additional capacity. 


It should be noted that Hydro-Québec 
could have built hydro facilities in 
Quebec as an alternative to 
purchasing electricity from Churchill 
Falls. These facilities would have 
provided the province with power at 
comparable cost and with similar 
immunity to inflation effects. 


ew of the new Hydro-Quebec transmission line control centre inaugurated in Montreal in October 1982. 
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The Churchill Falls dispute is based 
on two fundamental elements: first, 
Newfoundland wants access to 
additional energy from Churchill Falls 
at the same price that Quebec pays. 
Secondly, Newfoundland wants 
Quebec to pay a higher price for 
energy from Churchill Falls, to reflect 
the increased value of alternate 
energy sources since completion of 
the plant in the early 1970's. 


In 1976, Newfoundland began legal 
action to obtain 800 MW from the 
5225 MW plant in addition to the 300 
MW to which it is entitled by the 
power contract. 


Newfoundland will complete 
development of major economic hydro 
sites on the island by 1985. Any major 
additional capacity will come from 
fossil-fired plants on the island or 
development of additional hydro plants 
in Labrador. 


Delays in court proceedings frustrated 
Newfoundland’s attempts to obtain 
additional energy from Churchill Falls. 
In 1980, the Newfoundland House of 
Assembly passed legislation which, if 
proclaimed, would revoke the water 
license for Churchill Falls, thereby 
expropriating the plant. 
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There are actions before the Courts 
on three separate issues: 
(a) Action in the Newfoundland courts 
to establish Newfoundland’s right to 
recall 800 MW from the existing 
Churchill Falls contract. The principle 
asserted by Newfoundland could, if 
successful, extend in stages to the 
entire output of Churchill Falls and 
eventually jeopardize all Hydro- 
Québec’s contract rights to Churchill 
Falls production. A decision was 
rendered in June, 1983. The 
Newfoundland Supreme Court ruled 
that Newfoundland does not have the 
right to recall the 800 MW and that the 
province can only receive power 
surplus to Churchill Falls (Labrador) 
Corporation Ltd.'s commitment under 
the contract. The decision will be ap- 
pealed. 


(b) Action in the Quebec Courts to 
establish that recall, if successful, 
would be a breach of contract by 
Churchill Falls permitting the contract 
to be rendered null and void and 
thereby allowing Hydro-Québec to 
pursue a claim for damages. The 
Supreme Court of Canada recently 
decided that Hydro-Québec may 
proceed with its request for the 
Quebec Courts’ interpretion of the 
contract but it can not bring the 
Government of Newfoundland before 
the Quebec Courts. The hearing in the 
Superior Court of Quebec began on 
March 21, 1983. 


(c) Action in the Supreme Court o 
Canada to establish the validity of 
Water Rights Reversion Act under 
which the Newfoundland House of 
Assembly proposes to annul the w 
licence upon which the Churchill F 
power contract is based. 


The Newfoundland Supreme Cour 
Appeal declared on March 5, 1982 
Act constitutionally valid and withi 
the jurisdiction of the provincial 
legislature. This judgement was 
appealed to the Supreme Court of 
Canada by Hydro Québec. 


The federal government filed a fac 
with the Supreme Court of Canadé 
September 17, 1982 stating that tt 
legislation is directed to an extra- 
provincial undertaking and 
consequently serves to “extinguish 
rights and liabilities outside the 
Province of Newfoundland”. The 
factum concluded that the statute | 
beyond the powers of the 
Newfoundland legislature. The 
Supreme Court heard arguments o 
the case in October, 1982. A decis 
is expected in 1983. 


The federal government is 
encouraging both provinces to reac 
negotiated settlement. | 


SANADA-UNITED 
STATES 
=LECTRICITY 
TRADE 


lectricity trade between Canada and 
1e United States dates back to the 
arly 20th century. For most of this 
eriod, net exports (i.e. exports net of 
nports) were insignificant in both 
irections. Since the early 1970’s 
owever, Canada’s net exports to the 
nited States have increased in 
olume and revenue so derived is a 
ignificant element in Canada’s 
alance of payments (Table 5). 


11982, electricity net exports 

roduced revenue of $1.1 billion, 
ccounting for 18 per cent of our 
ternational energy trade balance and 
| per cent of our merchandise trade 
alance with the United States. 


ne of the principal reasons for 
creases in net electricity exports to 
e United States is the difference in 
€ source of generation in the two 
juntries. Surplus Canadian power, 
proximately 60 per cent hydro- 
ised, is used to displace costly 
nited States oil-fired generation and 
her fossil-fuel generation. 


ls displacement has occurred 

ainly in the northeastern states. 
(ports to New York come from hydro 
neration in Quebec and coal-fired 
neration in Ontario. Oil-fired and 
clear generation in New Brunswick 
exported to New England. Manitoba 
dro-based exports displace coal- 

ed generation in the United States 
d-west. Hydro-based exports from 
itish Columbia reduce gas-and oil- 
2d generation on the United States 
St Coast. 


Early Trade in Electricity 


€ contracts now governing the sale 
d exchange of electric power 
tween Canada and the United 

ates reflect the experience of more 
in eighty years. 


ting the early development stages 
the Canadian electric power 
lustry, private enterprises were 
Olved in construction of 
Jroelectric, steam and diesel 
nerating plants. The Niagara River 
S an obvious location for early 
Jroelectric development. Its 

Jation on the United States/ 
Nadian border made it logical for 
‘developers to look to the United 
ites for sales. 


Table 5. Annual Exports and Imports of Electric Energy 
——————— eee eee 


Exports of 
Net Canadian Canadian 
Generation Generation 
So 
Year (GWh) (GWh) _ of(1) 
(1) 
1959 104 671 4593 4.4 
1960 114378 5 494 4.8 
1961 WS AIS} 4180 Sar 
1962: 117 469 4034 3.4 
1963 122 238 3624 3.0 
1964 134 987 4185 Syl 
1965 144274 3570 PS 
1966 158 135 4310 P&Tf 
1967 165625 4066 2.4 
1968 176378 3646 2.1 
1969 191102 4688 Pals 
1970 204 723 5631 2.8 
1971 216472 6985 on2 
1972) 240 213 10379 4.3 
1973 263 335 16879 6.4 
1974 280 256 15399 Sy) 
1975 273392 11375 4.2 
1976 294 043 12804 4.4 
1977 317196 19957 6.3 
1978 335 641 21602 6.4 
1979 352 304 31 378 8.9 
1980 367 306 30176 8.2 
1981 378 531 BOOMe 9.3 
1982 375 449 34214 9.1 


Source: National Energy Board 


At first there was no market in Canada 
for the output from these facilities. 
Consequently, most of the electricity 
generated in the Niagara region was 
exported under long-term contracts to 
the United States by means of aerial 
cables stretching across the Niagara 
River and via transmission lines hung 
under the Rainbow Bridge at Niagara 
Falls, New York. The first transmission 
line across the border was a 12kV 
circuit built at Niagara Falls in 1901. 


Early export agreements were made 
between affiliated corporations 
operating on either side of the border. 
However the United States also 
represented an attractive market for 
non-affiliated companies. In 1904 
Ontario Power agreed to deliver 
46,000 kW of firm power over a period 
of 46 years to an American public 
utility operating in Buffalo. 


Imports of 
U.S. NetQuantity Net Value of 
Generation of Exports Exports 

%o 
(GWh) _ of(1) (GWh) ($000) 
512 O15 4081 13008 
357 0.3 kei 13 888 
1394 LZ 2786 12592 
2779 2.4 1255 13891 
2 884 2.4 740 4433 
el2i 2.3 1064 5658 
SOLS 25 -5 -1 836 
3057 1.9 1253 5970 
4142 25 -76 -6 196 
4129 2.3 -483 -2725 
3333 lev 1355 10198 
3245 1.6 2386 23 445 
3378 1.6 3607 38 208 
2381 10 7 998 61 590 
2249 0.8 14630 108 633 
2441 0.9 12958 168 320 
4174 15 7201 102019 
3590 2 9214 167 200 
2690 0.8 17 267 406 138 
2092 0.6 19510 476791 
1792 0.5 29 586 737 802 
2 939 0.8 27 237 790 640 
1497 0.4 33 876 1 138 250 
2 848 0.8 31370 1 100 489 


Ontario was not the only province 
exporting electricity during the first 
part of the 1900’s. International trade 
between Quebec and Vermont dates 
back to 1914 and trade between New 
Brunswick and Maine has a long 
history of co-operative production and 
marketing. 


Historically, Canadian hydroelectric 
generation and transmission facilities 
were developed in advance of 
domestic demand. Differences in 
geography, demography, resource 
availability and seasonal diversity 
largely account for the early 
development of electricity exchanges 
between Canada and the United 
States. 
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Export sales under long-term 
contracts with American utilities 
provided funds to support Canadian 
hydroelectric development. However 
there was concern that this approach 
would eventually retard economic 
development and cause energy 
resources to be alienated from Cana- 
dians. 


2. Evolution of Canadian Export 
Policy 


Federal and provincial legislation 
resulted from the public demand that 
Canadian hydroelectric resources be 
reserved for Canadians. As early as 
1903, several Ontario municipalities 
which owned local electricity 
distribution systems were considering 
constructing transmission systems. 
These would provide interconnection 
between generating facilities at 
Niagara Falls and municipal load 
centres. The provincial government 
recognized the need for a central 
authority providing administrative 
support to the municipalities. This 
authority would preserve Canadian 
resources by developing energy 
supply systems for markets within the 
province. 


The Hydro Electric Power Commission 
of Ontario was created through the 
Ross Act of 1903. It authorized the 
utility to enter into bulk contracts and 
to develop, own and operate an 
interconnected provincial transmission 
system. 


At first, there was opposition to the 
Commission from investor-owned 
utilities who saw the entrepreneurial 
right to export being eroded through 
regulation. By 1910 however, the first 
transmission line was completed to 
deliver power from Niagara Falls to 
seven Ontario municipalities. 


Efforts to preserve hydroelectric 
resources were also supported at the 
federal level. In 1907, the Electricity 
and Fluid Exportation Act was passed 
to regulate the export of electric 
power and natural gas. 


The legislation radically changed the 
character of exports by introducing a 
number of conditions which had to be 
met to the satisfaction of the 
Governor-in-Council. 
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Under the Act each export contract 
required a license stating the 
maximum quantity permitted. The 
licenses had to be renewed each 
year. Moreover, the Act stipulated that 
licensees could export power only in 
excess of Canadian needs. The price 
charged by the licensee had to be 
equal to, or greater than the price 
charged to Canadians under “similar 
conditions of sale”. 


The Act also established a reporting 
mechanism for monitoring exports. 
The licensee was required to submit 
monthly reports to the Minister of 
Trade and Commerce on domestic 
sales, production, and export sales. 


An export duty not exceeding $10 per 
annum/horsepower was permitted on 
export sales. Pursuant to Order in 
Council P.C. 397 (March 16, 1925), 
the duty was established to be $2.00 
per annum/horsepower. Exports were 
subject to this duty until 1963. 


The duty was intended to make the 
Canadian market more attractive to 
power producers at Niagara. It gave 
notice that the government could 
make the export market 
uneconomical. Similarly, the one-year 
license was a reminder to exporters 
that permission was not to be taken 
for granted. American utilities could 
therefore not rely on Canadian 
electricity production to meet their 
base load demand. 


The Electricity and Fluid Exportation 
Act remained unchanged until 1957. 
The Canadian Government then 
realized that local industrial 
requirements had to be ensured 
before authorizing export licenses. 
There was some feeling that Canada’s 
jurisdictional responsibilities would be 
better served through a new 
organization, outside of the 
Department of Trade and Commerce. 


In 1958 and 1959 the Borden 
Commission on energy recommended 
the establishment of a National 
Energy Board (NEB) with enabling 
legislation to replace the Electricity 
and Fluids Exportation Act of 1907. In 
1959, Parliament enacted the National 
Energy Board Act and repealed the 
original Exportation Act of 1907. 


“Statement of National Power Pol! 


The first major statement of a Nat 
Power Policy was announced in 1: 
by the Honourable Mitchell Sharp, 
then Minister of Trade and Comm 
This statement reversed the restri 
policy which the government had 

adopted since 1907 while maintair 
adequate protection for Canadian 
sources. 


The policy encouraged developme 
of large low-cost power resources 
interconnection of systems within 

Canada. It promoted exports and 

interconnections between Canada 
the United States. 


Early development of remote 
Canadian power sources initially f 
export was introduced. However, t 
export contract must provide econ 
supply options for Canadian needs 
The policy defined the following fi) 
areas where favourable considera' 
would be given to exports: 


@ provision of standby service for 
emergencies, thereby reducing — 
reserve generating capacity | 
required by utilities; | 


® economy exchanges between 

plants; | 
@ sales of surplus interruptible 
energy; 


@ diversity exchanges. Since 
Canada’s peak power demand | 
season is winter and the United: 
States experiences its peak den 
in Summer, power and energy | 
supplied by Canada in summer | 

be returned by the United State: 

winter; : 


e sales of firm power for limited | 
periods which would allow “step 
step construction of the most | 
economical generating facilities | 
either side of the border”. 


In addition the policy endorsed — 
exports of electricity to border are: 
the United States which, for reaso: 
of geography, were more economi: 
supplied by Canada. This has bee 
the practice since the earliest day: 


electricity exchanges. 


| 


by the Honourable Mitchell Sharp, 
Minister of Trade and Commerce, 
October 8, 1963. 


late 1977, the United States 
posed a joint study on Canada- 
ited States co-operation on bulk 
tricity exchanges. In 1979, a 

ort entitled “Canada/United States 
ctricity Exchanges” concluded that 
nificant opportunities exist for 
reased international exchanges in 
border regions. These would result 
nutual benefits, including reduced 
consumption and increased system 
ability. Among the 

ommendations were the following: 


ncreased communication and 
laison among regulatory agencies 
ind between agencies and utilities: 


lear statements of government 
olicies and guidelines on the 
egulatory processes for 
ternational exchanges; 


Xxport pricing policies to maximize 
pportunities and benefits; 


evelopment of public information 
rograms explaining the benefits to 
€ gained from international elec- 
icity exchanges. 


982, the Government of Canada 
ported the expansion of the export 
ket for electricity through the 

onal Energy Program (NEP) 

ate. The program endorses 
Juilding capacity in advance of 
lestic demand assuming “an 

table distribution of the risks and 
icial burdens between buyers and 
rs and satisfaction of appropriate 
ronmental standards.” 


type of expansion program could 
Nanced out of export earnings and 
consistent with the 1963 policy 
2ment. The government has 

ated willingness through the NEP 
ate to consider support for 
truction of nuclear plants built 

lly to serve the export market. 
Government of Canada would 

ide financial support for an 
igement with United States 

es allowing Lepreau 2 to be built 
e near future, subject to the 

ral criteria of the Government of 
ada with respect to price and risk- 
ng. 


ional Energy Program Update 
, Energy Mines and Resources, 


The Canadian Government position on 
electricity exports was explained 
further in 1982. Speaking to United 
States audiences, the Minister of 
Energy, Mines and Resources and the 
Minister of State for Mines reiterated 
Canada’s support for continued 
electricity trade and increased 
exports. They stressed the reliability 
of Canadian electricity exports and 
Canada’s desire to promote trade 
between the countries. 


3. Institutional Environment 


Canadian and American institutional 
structures have influenced the 
evolution of electricity exchanges. 
There are significant differences with 
respect to utility ownership, operating 
procedures and regulation. Despite 
the differences, there exists a large 
degree of cooperation through the 
North American Electric Reliability 
Council (NERC), an organization 
which coordinates planning and 
reliability design of the North 
American systems. Its members 
include Canadian utilities having 
interconnections with the United 
States. 


3.1 Government Jurisdiction — 
Canada 


Sections 91 and 92 of Canada’s 
Constitution outline the jurisdictional 
powers of the federal and provincial 
levels of government. 


Each province has jurisdiction over 
the natural resources located within its 
boundaries. The production and 
distribution of electricity within a 
province are administered provincially. 


Federal jurisdiction over international 
and interprovincial trade was 
established under Section 91 of the 
Constitution. It was originally outlined 
in the Electricity and Fluids 
Exportation Act of 1907 and carried 
forward through the National Energy 
Board Act (1959). 


Federal jusisdiction over electricity 
was limited to the regulation of 
international power lines and licensing 
exports. In exercising its mandate, the 
National Energy Board ensures each 
application to export power meets the 
following criteria: 


® exports must be surplus to 
foreseeable Canadian needs; 


@ the price charged by the licensee 
must be just and reasonable (“in the 
public interest”): 


e@ the maximum term of the license 
must be no longer than 25 years 
(most licenses are issued for 
periods ranging between 5 and 10 
years corresponding to the request 
of applicants). 


In assessing the first criterion, 
neighbouring utilities must be given 
first right of refusal for any proposed 
exports under the same terms and 
conditions. 


The Board’s consideration of “public 
interest” may include such issues as 
economic and environmental impact, 
employment opportunities and balance 
of payment considerations. 


The National Energy Board has 
certain tests to determine if the price 
charged for exports meets the “public 
interest”. First, the price must not be 
less than the cost of producing the 
energy. Second, the price must not be 
less than the cost of comparable 
service to Canadians. Finally, the 
price must not be materially less than 
the cheapest alternative available to 
the United States purchaser. 


These tests are interpreted with some 
flexibility. The importer should be 
provided with some incentive to reflect 
differences between local and 
imported supplies. Pricing policy also 
recognizes cases of American 
purchasers with investment in 
Canadian generation or transmission 
facilities for import purposes. 
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In February 1983, the power of the 
NEB was extended. Any facility 
constructed and operated for the 
purpose of interprovincial transfer of 
electricity may be designated by the 
Governor-in-Council as subject to the 
NEB Act’s provisions for international 
power lines. In addition the NEB may 
authorize land expropriation for 
international and other designated 
lines. This is consistent with its 
existing powers for pipelines. 


The provinces have primary 
jurisdiction over environmental issues. 
However, both levels of government 
may rely on the NEB for an 
environmental review at the detailed 
application stage. In cases where a 
federal activity, money or property is 
involved the Federal Environmental 
Assessment and Review Process 
(EARP) will apply at the project 
planning stage. This may then lead to 
a public review. It should be noted 
that few, if any, export projects will 
have federal funding or affect federal 
lands. 


The federal government requires 
compliance with the Navigable Waters 
Act in applications for certificates to 
construct transmission lines across 
navigable bodies of water. Separate 
authorization must be obtained from 
the Department of Transport and 
compliance shown with the Fisheries 
Act. 


Apart from shared environmental 
responsibilities, which to date have 
not proven difficult to manage, 
jurisdiction between federal and 
provincial levels of government is well 
defined. The National Energy Board 
recommends that exporting utilities 
consult with the Board prior to 
submitting an application. This 
provides utilities with an 
understanding of regulatory policies 
and procedures, thereby reducing 
application processing time. 
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3.1.1 Canadian Licensing 
Procedures 


Every applicant requesting an export 
license must provide the NEB with the 
information described in the National 
Energy Board Act Part VI regulations. 


In considering applications, the Board 
distinguishes between proposed 
exports of firm power and interruptible 
energy. In the case of firm power, a 
more detailed review is required 
because firm power is “intended to be 
available at all times during a period 
covered by an agreement.” 


Applications to the Board usually 
require a public hearing, at which time 
evidence for or arguments against an 
application may be presented. The 
hearing is held before a panel of three 
Board members. A decision is handed 
down in the form of a “Reasons for 
Decision” document on the basis of 
the testimony presented. This report 
states the decision and the rationale 
behind it. It describes the application, 
summarizes all of the evidence and 
defines the conditions applicable to 
the certificate of public convenience or 
export license. 


The Board has developed guidelines 
for considering certification of 
international power lines. These 
include the following: 


@ availability of power for the line; 

@ identification of markets; 

® economic feasibility of the line; 

® financing considerations; 

@ public interest; 

® environmental impact of the facility. 


Where the federal Environmental 
Assessment and Review Process 
(EARP) is required, proposed projects 
must be screened in the early 
planning phase to determine 


National Energy Board Act Part VI 
Regulations; 1978. 


significant environmental effects. If, 
the opinion of the Minister of the 
proponent department, the project v 
have significant environmental effec 
it must be referred to the Minister o 
the Environment for a public review 
an independent Environmental 
Assessment Panel. The Panel revie 
is usually conducted early in the 
project planning stage and is 
completed before firm decisions are 
taken. 


Projects are assessed also on the 
basis of an environmental impact 
statement and a hearing process. A 
detailed report with recommendatio! 
is submitted to the Minister of the - 
Environment. Decisions are reachec 
consultation with the Minister of the 
department initiating the referral. 
However, final decisions are deferre 
until the NEB or other regulatory 
authority deals with the detailed apy} 
cation. 


There are specific conditions under 
which the National Energy Board m 
waive the requirements for a public 
hearing and government approval. - 
The Board may authorize exports — 
where the export is small, i.e. less — 
than 50 MW or 250 GWh/year. The) 
may also issue a certificate of publi 
convenience for construction of an. 
international power line having a — 
capacity of less than 5 MW. Under 
emergency conditions the NEB may 
unilaterally authorize exports to 
American customers who are 
interconnected with Canadian sys- | 
tems. 


Under normal circumstances it take 
twelve months for the Boardto 
process a major application fora — 
certificate or license. If an applicati( 
is approved, the Board prepares an 
Order-in-Council document which is 
submitted to the Minister of Energy. 
Mines and Resources. The Minister 
recommends the project to the 
Governor-in-Council, at his discretic 
A decision by the Board to approve 
license is not effective until approve 
of the Governor-in-Council is receiv 


» NEB licenses interruptible energy, 
) power, short term power and 
2eled power separately. Each 

nse fixes a maximum export limit, 
mally on a per annum or ona 12 
secutive month basis. The license 
) establishes minimum prices. The 
nsee however may negotiate within 
se prescribed limits and general 
ditions. 


‘subsequent amendments to the 
ditions in the interconnection 
eement or the price must be 
roved by the Board. 


Government Jurisdiction — 
United States 


power industry in the United 

les is regulated by federal and 

e levels of government. The 

sral government has jurisdiction 

r electricity exports made by 
stor-owned utilities and over the 
struction of electrical transmission 
ities at the international boundary. 


re is overlapping jurisdiction over 
ation of construction of 

rational transmission lines. State 
lic utility commissions have 
diction over transmission facilities 
‘irtue of their authority to regulate 
e generation and transmission 
ities. Because federal authority 
lies only to border crossings, state 
ernments have main control over 
routing, design and operation. In 
ie instances, the location of 
Smission facilities may require 

ew and approval by counties and 
5. 


struction of international 

Ssmission facilities is authorized by 
sidential Permit. While the 

artment of Energy has the 

lority to review permit applications, 
fmation may be provided by the 
ironmental Protection Agency and 
Corps of Engineers. All 

ications must have approval from 
Secretary of Defence and the 
retary of State. 


Department of the Interior must 
‘(ove any application for 

smission facilities crossing federal 
S, Indian reservations, or through 
sified wildlife habitats. 


The Winnipeg-Minneapolis 500 kV transmission line which constitutes Manitoba s third interconnec- 
tion with the American Power Grid. 


1s) 


3.2.1 United States Licensing 
Procedures 


Unlike the National Energy Board, the 
Department of Energy does not have 
specific criteria against which permit 
applications are evaluated. Permit 
applications are reviewed individually. 


Each case is evaluated on the 
environmental, technical and 
economic information submitted. 
Consideration is given also to 
information obtained through the 
public hearing process and 
subsequent submissions provided by 
the applicant. Approximately 6 months 
are required to process an application. 
Between 18 and 24 months are 
required if an environmental impact 
statement is necessary. 


4. International Co-ordination 


Extensive interconnection systems 
have developed within Canada and 
the United States and between the 
nations. This is due in part to 
economies of scale associated with 
the ability to deliver power to mutiple 
load centres from large plants, 
including those located in remote 
areas. While system reliability has 
been enhanced by interconnections, 
there have been occasions where 
disturbances have interrupted the 
supply of power to a large number of 
customers at the same time. The 
collapse of the New York/Ontario 
interconnection in 1965 was a 
dramatic example. 


As a result of industry-wide planning 
and co-ordination activities directed at 
system security, through the North 
American Electric Reliability Council 
(NERC), there is greater assurance 
that extended outages will be avoided 
or reduced in duration. 


NERC was formed as a voluntary 
organization in 1968 to increase 
reliability and adequacy of bulk power 
supply systems in North America. 
Nine regional councils are represented 
in NERC. Individual memberships 
consist of representatives from all 
major power systems. Members in 
Canada include British Columbia 
Hydro, Ontario Hydro, Manitoba 
Hydro, New Brunswick Power, Hydro 
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Quebec, TransAlta Utilities and 
Saskatchewan Power. NERC bylaws 
allow a representative from the NEB 
and United States Department of 
Energy to participate as observers. 


5. Benefits 


Electricity exchanges between Canada 
and the United States offer a wide 
range of technical, economic and 
social benefits to the utilities and 
customers in both countries. The 
following description of the benefits of 
increased international transactions 
was presented in the Canada/United 
States Electricity Exchanges Study. 


@ Reliability and Reserve Sharing: 
Contractual agreements for mutual 
emergency support between utilities 
can be used to improve total 
system reliability or to reduce the 
operating reserve margin 
requirement of each activity. 


@ Load Diversity: 
When two electric utility systems in 
adjoining areas, or relatively close 
areas experience their peak loads 
at different times of the year the 
systems can be served with less 
installed generating capacity if the 
system loads are combined. This 
“shared” generation concept 
benefits both systems. 


e Surplus Energy Sales: 


Energy not needed by a generating 
system at the time of its availability 
can be sold to a secondary market 
(i.e., another utility) or (in the case 
of hydroelectric energy) stored in 
another utility's reservoirs. Energy 
sources which provide energy 
beyond current requirements 
include run-of-river hydro and 
storage hydro during high water 
years (when water would otherwise 
be spilled). In the future they may 
include solar and wind electric 
generators and tidal power. The 
ability to use this surplus energy 
efficiently will reduce operating 
costs and conserve fossil fuels. 


“Canada/United States Electricity 
Exchanges Study, May 1979. 


@ Economy Interchange: 
Economy interchanges occur wt 
the incremental cost* of one util 
is less than the decremental cos 
of another utility. Efficient 
generating units or variations in 
cost provide energy at a cost loi 
than the purchasing system can 
generate using its own equipme 


@ Unit Power Economies of Scale: 
Large generating units are more 
cost-effective in supplying electr 
than smaller generating units. 
However, when a utility is unabl 
install the optimally sized unit, 
international transactions allow: 
electric utilities to plan their syst 
expansion jointly and install larg 
units. Both utilities benefit 
financially by the arrangement. 


® Coordinated Operations Schedu 
By coordinating maintenance _ 
schedules of generating units, — 
utilities ensure efficient operatio! 


e Use of Complementary 
Technologies: 
Many types of generation | 
technologies complement each | 
other. Historically, cooperation | 
between hydro- and thermal-bas 
systems has been most producti 
During low water years the hydr 
units provide peaking capacity w 
the thermal units supply base lo: 
energy. In good water years hyd 
generation would normally displé 
more expensive thermal generat 
| 


e Reduction of Oil Dependency: | 
Efficient operations and increase 
use of coal-fired plants and | 
renewable resources reduce oil | 
for generating electricity. This is 
made possible through increase¢ 
inter-utility electricity exchanges, 
Any oil dependency reduction | 
lowers the level of foreign impor) 


| 
Incremental cost is the cost of t 
next available kilowatt-hour of | 
generation on the supplying 
system. 
Decremental cost is the cost of ! 
next available kilowatt-hour of 
generation on the purchasing 
system. 


xk 


| Local Economy: 
Construction of generation and 
transmission facilities for export 
purposes creates jobs and 
increases the tax base in the 
exporting area. 


anada also benefits from electricity 
xports in the following ways. 


Revenues: 

Export revenues lower the cost of 
service to customers served by the 
exporting utility. The revenues can 
be used to offset rate increases or 
put toward financing new facilities, 
thereby reducing external financing 
requirements. 


Balance of Payments: 

The revenue from electricity exports 
improves Canada’s balance of 
payments. In 1981, net export 
revenue was $1.1 billion, 
representing about 30 per cent of 
Canada’s energy trade balance and 
9 per cent of total electric utility rev- 
enue. 


National Goals: 

Federal government policy through 
NEB regulation supports exports 
Subject to appropriate safeguards 
for supply to Canadian customers. 
The National Energy Program 
Update supports prebuilding nuclear 
plants dedicated initially for the 
export market on a commercial 
basis. The may help preserve the 
CANDU as one of Canada’s energy 
sources. 


Constraints to Increased 
Electricity Trade 


€ benefits support increased trade 
electricity but there are constraints 
ich discourage Canadian exports to 
» United States. 


Jurisdictional Considerations: 

In the United States there is overlap 
in jurisdictional rights between state 
and federal governments with 
espect to transmission line 
approvals. Overlapping jurisdiction 
ncreases the potential for delays in 
he approval process and often 
esults in increased project costs. In 
-ases where a transmission line 
faverses several states approval is 
equired from each state. This is not 
always forthcoming. 


@ Environmental Considerations: 


There are environmental issues 
associated with increased trade in 
electricity. Large and vocal groups 
lobby against any policy of 
increased exports which could 
cause environmental damage to the 
exporting nation. These concerns 
are raised mainly against exports 
from coal-fired facilities with acid 
emissions, and against building 
nuclear plants initially for export. 


Discussions continue between 
Canada and the United States on 
acid rain reduction and efforts are 
being directed toward negotiation of 
a formal cooperative agreement. 
The Canadian Government's pursuit 
of an acid rain agreement has been 
seen in some American circles as 
an attempt to improve Canada’s 
opportunity to export electricity. 


This argument has come mainly 
from politicians representing coal- 
supplying areas where utilities 
would be forced to use costly acid- 
emmission abatement equipment. 
This could make Canadian energy 
imports economically attractive for 
those regions. 


Opponents to building nuclear 
plants in advance of domestic 
requirements argue that Canadians 
would keep the risks and wastes 
from these plants, while exporting 
benefits to the United States. 
However, the volume of nuclear 
waste is low and safe disposal 
methods are being studied. 


There has been opposition at the 
local level to transmission line siting 
in both Canada and the United 
States even for domestic supply of 
electricity. This opposition is 
especially strong where lines cross 
regions deriving no benefit from the 
trade. 


Attempts are being made to provide 
prompt decisions on issues while 
ensuring adequate opportunity for 
the public and special interest 
groups to express their views. 


Most provinces have introduced 
changes in legislation or 
governmental procedures to 
streamline the approval process. 
The intention is to avoid economic 
penalties from delays or revisions 
while allowing full consideration of 
social issues. 


®@ Reliability of Supply: 
One of the objections raised by 
American utilities to increased 
imports of Canadian- electricity is 
reliability of supply. Although on a 
national scale Canadian imports 
account for approximately 1.5 per 
cent of total United States 
generation, on a regional basis 
(notably the northeastern states) it 
rises to approximately ten per cent. 


This is of concern to utilities 
considering firm imports of 
electricity as an alternative to 
constructing their own plants. 
Canada has responded by 
indicating that exports have never 
been curtailed unilaterally contrary 
to an agreement. 


@ American Pricing Regulations: 
Investor-owned utilities in the 
United Stated are permitted to earn 
a profit on capital invested in plant 
and equipment. Because investor- 
owned utilities are generally 
prohibited from making a profit on 
power purchases, the benefit of 
imported power costs are passed 
directly to customers. In the 
absence of profit incentive, investor- 
owned utilities may be less 
motivated to pursue Canadian 
power purchases. 


@ Load Growth: 
Low load growth in the United 
States may reduce the need for 
imports from Canada. 


7. Opportunities for 
Increased Electricity Trade 


Given sufficient transmission 
capabiltiy and favourable licensing 
conditions (licenses of sufficient 
duration to warrant United States 
investment in transmissions facilities), 
opportunities exist to increase 
electricity exports until Canadian 
domestic requirements reach the level 
of generation capacity. 
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Opportunity for increased trade exists 
for fossil fuel displacement, and for 
new capacity in oil where Canadian 
Capacity would have an economic 
advantage in the United States. 


Exports could come from plants in 
operation or from those under 
construction. Alternatively, exports 
could be generated at stations built 
initially for this purpose. Hydro 
Capacity is particularly well suited to 
the pre-building concept. Because 
hydro facilities have a useful life 
beyond 60 years, a facility could be 
licensed initially for exports over 20- 
30 years and still contribute 
substantially to domestic demand 
following termination of the contract. 


Hydro potential in Manitoba, Quebec 
and Newfoundland (Labrador) is large 
and would be well suited for long term 
export. It will not be required for 
domestic purposes for several years. 


In addition to potential exports from 
dedicated plants there exists 
substantial surplus generating 
capacity in Ontario (some 6,000 MW 
by 1990, primarily modern high 
efficiency coal-fired units displaced by 
nuclear), Manitoba (hydro) and 


Quebec (5,000 MW of hydro by 1985). 


ae 


8. Summary 


There is a long history of electricity 
exchange between Canada and the 
United States to the mutual benefit of 
both countries. Policy governing 
Canadian exports has gone through 
several stages. The laissez-faire 
attitude of the early years gave way to 
regulatory policies of a restrictive 
nature. These were replaced by 
policies encouraging exports subject 
to the protection of Canadian inter- 
ests: 


The benefits derived from trade in 
electricity relate to energy source 
differences between Canadian 
exporting regions and adjacent 
American importing regions. 


Canadian utilities plan their generation 
and transmission facilities primarily to 
meet the electricity demand of their 
own customers and exchanges have 
been largely incidental to this primary 
objective. Approximately 80 per cent 
of current transactions are for 
interruptible exchanges which can be 
discontinued at the option of the 
supplier if needed to meet own system 
needs. 


Some Canadian utilities have larg 
generating capacity surpluses whi 
could produce substantial revenue 
the export market. The opportunity 
increase income, together with 
forecast opportunities to incur sav 
presents a challenge to Canadian 
utilities and to the provincial and 
federal governments. 


The nature of the electric utility 
industry makes it appropriate for | 
negotiations on export and import 
contracts to take place between 
participating utilities. It is incumbe 
on governments however to provic 
an efficient, understandable and 
predictable environment within wh 
utility negotiations can succeed. T 
efforts will ensure that consumers 
Canada and the United States will 
continue to enjoy the benefits of 
electricity trade. 


=XPORTS 
IND IMPORTS 


ternational 


lectricity exports in 1982 represented 
per cent of net generation in 

anada, while imported electricity 
counted for less than 1 per cent of 
tal demand. Net exports to the 

nited States decreased by 7 per cent 
ym 1981, to a total of 31, 366 GWh, 
. exports of 34,214 GWh and 

ports of 2,848 GWh. 


anitoba was the only province to 

Ow a Significant increase in net 
ports in 1982; they increased by 45 
r cent to 5,041 GWh. Better water 
ailability accounted for the increase: 
iter supplies were abnormally low in 
81. 


itario and Quebec exports were 
proximately the same in 1982 and 
81. New Brunswick experienced a 7 
r cent decrease and British 

lumbia a 49 per cent decrease. The 
tish Columbia decrease resulted 
inly from decreased water supply in 
32 from the abnormally high level in 
31. Since exports from Quebec, 
nitoba and British Columbia are 
irely from hydro and displace 
sil-fuel in the United States, 

orts are related to surplus water 
ply and generation capacity. 

wever they may also be limited by 
availability of interconnection 
abilities. The Quebec 

‘connections have been fully 

ded during the last two years, 
cluding an increase in exports from 
province until the interconnection 
acity is expanded (see Table 6). 

e information on exports and 

orts by province is provided in 

le A5 and Figure 4. 


le net exports decreased in 1982, 
evident from Table 7 that energy 
orted to the United States and the 
-nue received have increased in 
Six year period from 1977. The 
lary reason for increased exports 
isplacement in the United States of 
ly electricity generated from oil 
coal. Canadian electricity exports 
generated primarily from hydro 
coal. Comparatively small 

unts of oil-generated exports 

€ mainly from New Brunswick, 

-f a contract negotiated with New 
land utilities before the major oil 
ng increases. This contract ends 


Table 6. Major’ Interconnections Between Canada and the United States 


Re ee 


Power Transfer 

Province State Voltage Capability 
——— Se Se eee ee ee 

(kV) (MW) 

New Brunswick Maine 345 600 

Quebec New York 765 1400 

New York 2x 120 200 

50 

Ontario® New York 230 470 

230 400 

2x 230 600 

Michigan 230 535 

230 SS 

345 710 

345 760 

Saskatchewan North Dakota 230 150 

Manitoba North Dakota 230 150 

Minnesota 230 17S) 

Minnesota 500 1000 

British Columbia Washington 230 350 

230 300 

2x 500 1400 


ee 


1. 100 MW capacity or over. 
2. The transfer capability of several lines may not be equal to the mathematical sum of the individual 
transfer capabilities of the same lines. 


in 1986. Most of the coal-fired exports contracted to export 205 MW under 
are from Ontario. agreements requiring importing 
utilities to pay a share of the plant 
costs proportionate to their share of 
plant output. The contract term is to 
1990, with options to extend for a 
subsequent two years. Export of an 
additional 60 MW is being negotiated 
on a similar basis. 


Hydro generated exports are expected 
to remain stable or increase slightly 
relative to total exports. Nuclear 
exports are expected to increase, 
coal-fired exports to decrease and oil- 
fired exports to be largely eliminated 
after 1986. 


There are approximately 30 Canada- 
U.S. interconnections of 69kV or over 
with power transfer capacity near 
10,000MW. A 230kV interconnection 


This is the first export of firm power 
from a Canadian nuclear plant. It will 
greatly reduce N.B. Power’s financial 
risk from this plant. 


between Saskatchewan and North b) Hydro-Québec entered into two 
Dakota was added in 1982. Planned agreements for long-term exports of 
additional or upgraded interruptible power to New York and 
interconnections between Canada and New England. 111 billion kWh of 

the United States are indicated in interruptible energy will be exported to 
Table 8. New York between 1984 and 1997. 33 


billion kWh of interruptible energy will 
be exported to New England between 
1986 and 1997. 


1982 was a significant year for 
electricity exports to the United 
States: a) The New Brunswick Electric 


Power Commission received approval A novel feature of the Hydro-Québec/ 
from the National Energy Board to New England agreement is an energy 
export 335 MW of firm power from the banking arrangement. New England 
630 MW (net) capacity of the Point utilities will send power to Quebec 
Lepreau nuclear plant completed in during periods of low requirements on 
1982. At year end the utility had their systems. This will allow Hydro- 
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Québec to generate less power and 
use less water. The water saved can 
be stored in Quebec system reservoirs 
to be used for generation during 
periods of high energy requirements in 
New England. 


The agreement requires Hydro- 
Quebec to build new transmission 
facilities in the Eastern Townships 
area and a high voltage direct current 
(HVDC) converter station near the 
Quebec-Vermont border. Its initial 
capacity will be for 690 MW, 
expandable to 2000 MW when 
additional export agreements are 
negotiated with New England. Hydro- 
Québec expects to have surplus 
energy available for export until 1990 
as a result of its reduced forecast load 
growth. 


c) Ontario Hydro lost a major export 
opportunity during the year. An 
agreement was cancelled by General 
Public Utilities (GPU) of New Jersey 
for export of 1000 MW of firm power 
between 1985 and 1995 via an HVDC 
cable interconnection across Lake 
Erie. The NEB approved the export 
but GPU terminated the agreement on 
the grounds that cost escalation of the 
interconnection made the arrangement 
uneconomic for them. GPU purchased 
the power instead from mid-western 
United States. utilities, which supplied 
the power from old coal-fired plants 
slated for retirement. 


Environmental groups in Canada, 
including the federal Department of 
Environment, intervened against the 
export at the NEB hearings. They 
argued that additional power 
generated from the Ontario Hydro 
Nanticoke coal-fired plant would result 
in increased levels of acid rain in 
Canada, already a major problem. 
This issue was not resolved, since the 
agreement was terminated, but it 
could become a major point of 
consideration in the future. 


Proponents of the export argued that 
less acid rain would fall in Canada if 
GPU purchased their power from the 
modern Nanticoke plant rather than 
from older, less efficient plants in the 
United States. In addition Ontario 
Hydro is committed to a 50 per cent 
reduction in acid-emissions by 1990. 
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Applications before the NEB in 1983 
include the two Hydro-Québec 
agreements, and an application from 
N.B. Power to export 135 MW to 
Central Maine Power Company. 


The nature of electricity exports is 
changing. In the past, 80 to 90 per 
cent of exports have been for 
interruptible energy, displacing fossil- 
fuel generation in the United States. 
The change is toward more emphasis 
on long-term exports of firm energy 
and capacity for up to 25 years. These 


additions and to displace more fo 
fuel generation. Exports may come 
from existing capacity, from plant 
now under construction, or from p 
built initially for export purposes. 

example, N.B. Power, supported b 
the federal government, is offering 
build a second 630 MW unit at the 
Lepreau nuclear plant for long terr 
exports. Both Quebec and British | 
Columbia have offered to build hy« 
plants for long-term exports. — 


able 7. International Electricity Trade, 1977-1982 
= SS essences 
Ovi 1978 1979 1980 1981 1982 
iE Ae te es ee ee ee 
(GWh) 
xports () 18509 20 542 30491 28 229 34730 32 986 
nports ‘*) 1060 185 24 169 466 268 
let Exports 17449 20 357 30 467 28 060 34 264 32718 
eneration source 
exports: °°) 
ydro 5 738 6 984 14941 12336 19948 18574 
nported Coal 8514 10476 11 587 10599 10901 10315 
nported Oil 2961 2260 3354 2 867 1940 1959 
anadian Fossil Fuels: 555 411 128 593 665 502 
oal and oil) 
uclear — a= 177 30 42 96 
ther ‘°) 740 411 305 1804 768 669 
OTAL 18509 20 542 30 491 28 229 34 264 S2mu5 
evenue/cost (million $) 
xports 419.27 478.55 738.51 793.58 1 143.87 1 105.90 
ports Usisus! 1.76 0.70 2.94 5.62 5.41 
et Revenue 406.14 476.79 737.81 790.64 1138.25 1100.49 
) Excludes no-value exchanges. 
) Estimated from data for major utilities. 
) Includes purchases for export where the generation source is unknown. 
OURCE: National Energy Board 
trangements for long-term firm 
xports are more complex than those 
yr interruptible exports, since both ; ; 
1e buying and selling utilities face Table 8. Planned Interconnections to the United States 
ore financial risk and such 
trrangements often involve significant 
westment decisions. Shorter term or Estimated 
iterruptible transactions are based on power transfer 
perating decisions for existing Province State Completion date Voltage capability 
cilities, where sales result in (ky) (MW) 
wering total operating costs. These 
avings are shared between buyer Quebec °°) New England 1986 450 DC 690 
nd seller. Ontario New York 1984 2x345 1000 
Manitoba‘ Nebraska 1988 +450 DC/500 AC 1000 


he most attractive United States 
xport markets are New England, New 
ork, and California. These states use 
le largest amount of oil for electricity 
eneration. However, inadequate 
ansmission capacity is a serious 
Onstraint to increased exports. 


(a) Under constructiorr 

(b) Proposed 

(c) Under serious review . ; 

In addition, Quebec expects to have a high-voltage direct current converter station at Chateauguay 


with a transfer capability of 1000 MW in service in 1984. 
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Interprovincial 


Changes in interprovincial transfers 
during 1982 were insignificant. New 
Brunswick would have purchased 
more power from Quebec but the 
interconnections between the two 
provinces are fully loaded. Prince 
Edward Island continued to draw over 
90 per cent of its electricity from New 
Brunswick. 


Quebec and New Brunswick reached 
an agreement during the year which 
will increase the interconnection 
capacity by 500 MW by 1985; the 
interconnection capacity between the 
two provinces will be increased by 75 
MW in 1983 by a temporary line. 


Prince Edward Island explored the 
possibility of importing energy from 
Quebec to supplement the power from 
its 20 MW portion of New Brunswick 
Power’s Dalhousie coal-fired unit. The 
energy would substitute for energy 
purchased from the New Brunswick 
Power system. 


There were no additions to the 
existing interprovincial 
interconnections given in Table 9. 
Proposed provincial interconnections 
are indicated in Table 10. In 1982 
Alberta decided to proceed with a 
1500 MW hydro development on the 
Slave River, subject to environmental 
acceptability. The project is expected 
to be completed by 1992 at an 
estimated cost of $8 billion. As a 
result of this project, Alberta 
adjourned negotiations with Manitoba 
for a western power grid from new 
generating sites on the Nelson River. 
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SPACE HEATING 


The fluctuations in world energy prices 
since 1973 have caused confusion 
and uncertainty about the least costly 
type of energy for new or existing 
homes. Huge increases in energy 
costs in the 1970's were followed by 
decreases in the past two years. EMR 
Electrical Branch has studied the 
economic attractiveness of the 
residential space heating alternatives 
for new houses and for converting or 
upgrading conventional oil furnaces. 


The primary purpose of the study was 
to assess the probable impact of 
electric space heating on the demand 
for electricity. A second purpose was 
to inform homeowners of the lowest 
cost alternative. This article sets out 
the methodology used in the study, 
values used for the principal factors 
and the study results. 


Methodology 


The study considered alternatives 
from the consumers point of view, 
using costs the consumer would incur. 
The primary methodology used 
calculated the current costs of capital, 
maintenance and operating for each 
alternative over its useful lifespan. 


Table 9. Existing Provincial Interconnections 


The cost to the consumer was 
calculated as if paid in entirety in 
1983 (life-cycle approach). 


A second methodology used was tc 
calculate the number of years requ 
to recover the cost of replacing or 
upgrading a conventional oil furnac 
Decreased fuel and operating costs 
over several years compensate for 
initial expenditure (pay-back ap- 
proach). 


The life-cycle approach provides th 
lowest cost alternative when 
considering the entire life of the 
equipment. However, a low pay-ba 
period is attractive to consumers w 
may change homes within a few ye 
or who wish to compensate for the 
high level of energy price uncertain 
It might be reasonable for a consur 
to choose an alternative with a low 
pay-back period even though it is n 
the least cost alternative on a life- 
cycle basis. 


Capability 
Connection Voltage Installed 

(kV) (MW) 
British Columbia-Alberta 1x 138 110 
Saskatchewan-Manitoba 3x 230 400 
Manitoba-Ontario 2x 230 260 
Walls | 
Quebec-Ontario 4x 230 1 300 } 
9x 120 | 
Quebec-Newfoundland 3x 735 5 225 4 
New Brunswick-Quebec +80(DC) 350 
New Brunswick-Nova Scotia 2x 138 600 > 
1x 345 | 

New Brunswick- 
Prince Edward Island 1x 138 200 


2 alternatives considered were as 
Ows: 


“or new systems — oil 

intermediate efficiency, high 
fficiency); gas (conventional, 
ntermediate efficiency, high 
ficiency); electricity (furnace, heat 
ump, baseboard); 


“or conversions — upgraded 
onventional oil furnace, gas (as 
ibove); electricity (as above, plus 
enum heaters), and wood stoves. 


incipal Factors 


e principal factors to consider in 

5 analysis are the cost of the 
isumer’s money, the original cost of 
-equipment, equipment 

intenance costs, fuel prices and the 
wersion efficiency of the 

4ipment, i.e. how efficiently the 
Jipment converts gas, oil, electricity 
wood into heat for the home. 


Interest rate — taken to be 12 per 
ent, consisting of four per cent 
yasic rate and eight per cent 
nflation. This represents the cost to 
“onsumers for money borrowed to 
neet costs or the foregone rate of 
eturn on money invested. 


The equipment life — taken to be 
15 years. This is an average life 
span taking into account the 
lifferent types of equipment. 


@ Original equipment cost — 
estimates were obtained from 
contractors and equipment 
suppliers. 


@ Conversion efficiency — 
conventionally accepted figures. 


@ Maintenance cost — estimates 
provided by servicing companies. 


@ Fuel prices — estimates from the 
National Energy Program Update, 
electric utilities, and EMR esti- 
mates. 


Fuel prices have the greatest impact 
on the results of the analysis. 
Unfortunately, this is the most 
unpredictable factor and largely 
explains the uncertainty about the 
most economically attractive aiterna- 
tive. 


To improve the flexibility of the study, 
the alternatives were assessed for 
annual household energy 
requirements ranging from 2,000 - 
6,000 litres of oil. Analyses have been 
made in each of the past three years 
to incorporate changes in forecast 
energy prices. The major findings of 
the analyses follow. 


1) It is difficult to provide a clear guide 
for homeowners on the least-cost 
alternative for space heating systems. 


(a) Forecast energy prices have a 
significant impact on the least-cost 
alternative, and they are unstable. 
Therefore the ranking of the 
alternatives change from year to 
year, or even within a year. 


dle 10. Proposed Provincial Interconnections 


vince 


(kV) 


sh Columbia-Alberta 


bec-New Brunswick (2) 


Connections 


500 (AC) 
130 (DC) 


Capability 
Year Installed Firm 
(MW) 
1985 800 600 
1985 500 500 


Jnder construction 


(b) The cost difference between the 
least-cost alternative and the 
second or third alternative is often 
very small. Slight changes in factor 
values could alter the ranking of 
the alternatives. In order to avoid 
misleading conclusions, EMR has 
therefore decided to leave the 
results of the study unpublished. 


2) In each of the three studies 
performed to date, use of a non-oil 
system is preferred in most provinces. 


A Comparison of Estimated 
Conversions with Actual 
Conversions 


Table 11 shows the actual 
conversions from oil furnaces by 
province. The conversions were made 
under the federal government’s off-oil 
grant program (Canadian Oil 
Substitution Program, COSP) between 
April/82 to March/83. 


The results are similar to the life-cycle 
assessment of the cheapest 
alternative in each province. A large 
percentage of houses in 
Newfoundland, Prince Edward Island 
and Nova Scotia converted to wood, 
the preferred life-cycle approach 
(PLCA) alternative. This choice was 
undoubtedly influenced by the fact 
that conversions to electricity are not 
eligible for grants in Newfoundland or 
Prince Edward Island, and grants 
apply only to heat pumps in Nova 
Scotia. Gas is not available. 


In New Brunswick conversions were 
consistent with the life-cycle approach 
assessment, i.e. predominantly to 
wood with electricity a close second 
choice. Wood was undoubtedly 
rejected by some for other than 
economic reasons, and gas is unavail- 
able. 
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Since gas is unavailable in many 
areas of Quebec the life-cycle 
assessment is not reflected in 
conversions. Electricity has a favored 
image, as Quebecers are justly proud 
of their electricity development 
accomplishments. The conversions in 
Ontario are consistent with the 
estimated results, given uneven 
access to gas and the inconvenience 
of wood. 


Manitoba presents a different picture. 
Analysis indicates gas is the cheapest 
alternative but most conversions have 
been to electricity. 


Figures for Saskatchewan, Alberta 
and British Columbia show most 
conversions are to wood. This is 
logical since most houses with access 
to gas were already using it and 
further conversions to gas probably 
resulted from extensions of 
distribution lines. Conversions from oil 
to wood occured mainly in rural areas 
where gas is not available. COSP 
grants were not available for 
conversions to electricity in 
Saskatchewan, Alberta and most of 
British Columbia. 


In summary, the conversions in each 
province have been consistent with 
the results of our study. However, 
conversion is constrained by factors 
including unavailability of gas, 
absence of federal incentives for 
specific fuels in some provinces, and 
non-economic reasons for choices. 
The Manitoba case is unique because 
the number of conversions to 
electricity was greater than expected. 


Conclusion 


Based on this assessment, electricity 
is the preferred choice in specific 
instances. For new systems, it is the 
preferred choice for energy 
requirements equivalent to 2,000 and 
3,000 litres of oil in Nova Scotia, 
Quebec and Manitoba and for all 
requirements in Newfoundland and 
New Brunswick. 


For conversion or up-grading of an 
existing oil furnace, based on the life- 
cycle method, electricity is the 
preferred choice only for energy 
requirements equivalent to 2,000 litres 
of oil in Quebec. Electricity is the 
preferred choice for all energy 
requirements in Quebec and Manitoba 
based on payback method. 


Table 11. Conversions from Oil Furnace Systems April 1982 - March 1983 
Canadian Oil Substitution Program 


Number of Units Converted to: 


Gas Electricity 


106*** 
N/A 


The study indicates that in 
Newfoundland, New Brunswick, 
Quebec and Manitoba electricity for 
heating is likely to have a significar 
impact on the overall demand for 
electricity. No assessment has beer 
made on the extent of that impact. 


Although the detailed results will ne 
be published, customers should be 
encouraged to consider converting 
from oil to other energy sources. In 
consultation with energy suppliers < 
contractors, the costs of energy, 
maintenance and capital can be tak 
into account as they apply to their 
individual situations. This is prefera 
to unquestioned acceptance of the 
results of a generalized study whict 
may reflect average conditions but 
necessarily those of the individual 
user. 


% Conversions to: 


Wood Propane Total Gas Electricity Wood Propane To! 
eM 
Newfoundland N/A 8 463 7 8821 N/A 4* 96 _ 10 
Prince Edward Island N/A Sole 86 3398 N/A a 97 3 10 
Nova Scotia N/A 12236 455 12711 N/A —* 96 4 10 
New Brunswick N/A 6572 260 12522 N/A 45 52 2 f 
Quebec 24 044 22 426 946 82835 29 43 27 1 1( 
Ontario 50376 20047 2562 92 227 55 21 22 3 1" 
Manitoba 2454 1201 128 7 967 31 52 15 2 h 
Saskatchewan 1746 2381 643 4770 Si 7 50 13 1 
Alberta 1271 344 81 1696 75 es 20 5 1) 
British Columbia 1S O71 10320 684 25 187 52 Ax 41 3 10 
Yukon, N.W.T. N/A 880 Sil 911 N/A N/A 97 3 1!) 
Canada 92 968 88 182 S8Somee53 045 37 26 35 2 1| 


N/A not available 
* Only small section of Province eligible. 


66012 


** Electricity not eligible, except for heat pumps since mid-1982. 
*“* Electricity restricted to regions not served by gas. 
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SUEL USE 


lectricity production from fossil fuels 
creased by six per cent in 1982 over 
981. This represents an increase of 
pproximately one per cent, bringing 

s share of total electricity production 
) 22 per cent. Coal-fired production 

1 1982 increased by 9 per cent, oil- 
red production increased by 2 per 
ent and gas-fired production 

creased by 3 per cent. 


he major increases in coal-fired 
roduction were in Alberta and 
Intario, followed by Saskatchewan, 
ew Brunswick and Nova Scotia. 
Oal-fired production displaced oil- 
red production in Nova Scotia. This 
| displacement was offset by 
icreases in oil-fired production in 
ewfoundland and British Columbia 
Sa result of decreased hydro 
roduction created by a decrease in 
ater availability relative to 1981. 


uclear production declined by 4 per 
ant to 36 415 GWh in 1982 asa 

sult of extended maintenance on a 
nit at Ontario Hydro’s Bruce station. 


able 12 provides information on 

ility use of fossil fuels in 1981, the 
ost recent year for which Statistics 
anada data are available. It shows 
ntario was the largest user of fuels 

r electricity production in 1981. It 
scounted for approximately 63 per 
ont of the total. Alberta was the 
cond largest user, accounting for 20 
3r cent. Ontario accounted for 42 per 
2nt of fossil fuels used, and Alberta 

2 per cent. New Brunswick remains 
e largest user of oil. However oil use 
clined by almost 31 per cent 

lative to 1980 while the amount of 
al used increased by eight per cent. 


rovinces west of Quebec use 
anadian oil, primarily light oil used in 
as turbines or diesel plants. In the 
arritories, Canadian diesel oil is 

sed. All the oil used by the Atlantic 
gion and Quebec is imported from 
Itside Canada. In the Atlantic region 
imarily residual oil is used for 
ectricity production. 


In 1981 Ontario imported almost 80 
per cent of its coal from the United 
States, the remainder came from 
Western Canada. The coal used by 
Manitoba was imported from 
Saskatchewan. Alberta, Nova Scotia 
and New Brunswick used their own 
coal. Saskatchewan relies primarily on 
its own coal, but imports additional 
amounts from Alberta. 


The energy sources of electricity 


generation are changing significantly. 
Oil and gas use is decreasing while 
coal and uranium use is increasing. 
Hydro as a source remains steady. 
These changes reflect oil and gas 
price increases in the past ten years. 


Nova Scotia and New Brunswick have 
used oil extensively but new coal-fired 
and nuclear plants will increasingly 
displace oil. In 1985, the last of four 
remaining coal-fired units at Nova 
Scotia Power’s Lingan plant will be 
put in service. New Brunswick will 
double hydro electricity imports from 
Quebec. Hydro electricity is expected 
to displace most of the oil-fired 
generation in Newfoundland, and 
Ontario has already displaced all of its 
major oil-fired generation. Alberta is 
the main user of natural gas for 
electricity generation but this is being 
displaced by coal-fired generation. 


Table 12. (a) Quantity of Fuel used by Utilities 1981 


Province Coal 

~ (10° tonnes) 
Newfoundland _ 
Prince Edward Island — 
Nova Scotia 1126 
New Brunswick 515 
Quebec ee. 
Ontario 11 486 
Manitoba 321 
Saskatchewan 5 036 
Alberta 11444 
British Columbia = 
Yukon = 
NWT = 
CANADA 29 928 


Energy Percentage 

Oil Gas Content of total (1) 
152 = 6 0.8 
18 — 1 0.1 
578 — 54 6.8 
911 — 52 6.6 
56 = 2 0.3 
100 9 330 41.8 
16 2 6 0.8 
23 148 78 9.9 
4 1150 255 323 
30 28 2 0.3 
28 = 1 0.1 
64 — 2 0.3 
1980 1335 789 100.0 


(1) Total may not correspond to the sum of the elements due to rounding. 


* Too small to be expressed. 


SOURCE: Statistics Canada, Publication 57-202 


2a 


Table 12.(b) Energy Content of Fuel used by Utilities 1981 (10° TJ) 


Province Coal Oil Gas Uranium Total %of total (1) 
Newfoundland = 6 = = 6 0.5 
Prince Edward Island — 1 — — 1 0.1 
Nova Scotia 30 24 = = 54 4.3 
New Brunswick 14 38 = = 52 4 
Quebec — 2 — = 2 0.2 
Ontario 326 4 ‘ 465 795 63.4 
Manitoba 5 1 " = 6 0.5 
Saskatchewan 71 1 6 = 78 6.2 
Alberta 211 ; 44 — PASS) 20.3 
British Columbia — 1 1 — 2 0.2 
Yukon — 1 — — 1 0.1 
NWT —_ 2 a — 2 0.2 
CANADA 657 81 51 465 1254 100.0 


(1) Total may not correspond to the sum of the elements due to rounding. 
* Too small to be expressed. 
SOURCE: Statistics Canada, Publication 57-202 


TransAlta Utilities new Keephills coal-fired generating plant at Lake Wabuman. The first unit of the 
Keephills station is expected to be in-service in early 1983. 
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FORECAST 
ELECTRICITY 
DEMAND, 
PRODUCTION 
AND CAPACITY 


This section forecasts electricity 
demand, sources of production, and 
installed generating capacity for 
Canada. Additional quantitative 
information can be found in Tables A6 
and A7. 


Forecast Demand 


Figure 5 shows the close historical 
elationship between per capita 
sconomic performance, as measured 
vy Gross National Product (GNP), and 
yer Capita electricity demand. Since 
er Capita economic growth and 
Opulation growth over the next 

wenty years is forecast to be 
significantly lower than that of the 
revious twenty year period, electricity 
jrowth will also be lower. 


fable 13 shows growth in the period 
960-1982 of real GNP (i.e. GNP net 
f inflation), population, primary 

nergy demand (i.e. the total energy 
wailable from the energy sources in 
heir Original state) and electric energy 
lemand, as well as the forecasts for 
ach of these items for the period 
982-2000. 


he table predicts an enlarging role 

or electric energy in Canada. The 
ercentage of primary energy supplied 
1 the form of electricity is expected to 
crease from 39 per cent in 1982 to 
bout 43 per cent in 1990 and 48 per 
ent in 2000. 


lecent government initiatives are 
xpected to increase electricity 
emand. The National Energy 

rogram, introduced by the federal 
overnment in October 1950, included 
nancial incentives to convert from oil 
) non-oil sources of energy, including 
lectricity. To the end of 1982, about 
0 per cent of the conversions under 
lis program were to electricity. 


Table 13. Historical and Forecast 
Annual Growth Rates- 
Real GNP, Population, 
Primary and Electric 


Energy 


SSS 
1960-1982 1972-1982 1982-2000 


(%) (%) (%) 
Real GNP 4A 25 Shi 
Population eS 1.0 0.8 
Primary Energy 4.0 2.2 2a 
Electric Energy 5.4 4.0 3.3 


SOURCE: Energy, Mines and Resources. 


This program was strengthened by 
provincial government initiatives. In 
1981, the Ontario Government’s Board 
of Industrial Leadership and 
Development (BILD) program 
endorsed electricity as a substitute for 
other energy forms. In 1982 Quebec 
offered financial incentives to 
homeowners to use an electricity-oil 
hybrid system to supply most of the 
energy for residential space heating. 


1982-1990 


Canada 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
Quebec 

Ontario 
Manitoba 
Saskatchewan 
Alberta 

British Columbia 
Yukon, N.W.T. 


C2) COG DO) OG O10) 
ORAO-AWHROWHOON 
DONGARGAGONAA 
ANWNOCM+=WWOWO 


At the same time, Quebec offered 
incentives to industrial customers to 
use electricity for steam production. 


Forecasting electricity demand 
became a difficult task in the last half 
of the 1970’s. This was a result of the 
economic dislocations caused by 
rapidly rising energy prices. The 
effects were felt on a global scale and 
adjustments were made in the 
amounts, types and uses of energy. 
The international price decreases in 
fossil-fuels in the past year have 
added to the uncertainty. Adjustments 
in energy patterns continue to make 
economic forecasting difficult. The 
economic uncertainty leads to 
uncertainty in future electricity de- 
mand. 


Despite the difficulties of forecasting, 
the long (5-10 years) lead times 
required to bring new generation 
facilities into service require forecasts 
of future demand. Utility forecasts as 
of January 1983 are provided below in 
average annual percentages for the 
probable rate of electricity demand 
growth. 


The extent of the changed perception 
of future demand is illustrated by the 
forecasts provided by the utilities last 
year, shown in brackets. 


1990-2000 1982-2000 


— 
(e} 
oOo 
— 


QWAVYANNOMAN 
WO + DHDOONAD-© 
SORNNYONVENONSG 
BOOSNNSLONLD 
QHMWONEDOA RY 
WWONW=]NMORDOMND 
DROOOGERENONOS 
DOONENBBswWON 
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All provinces but one reduced their 
forecast demand growth over the 
period 1982-2000. The changed 
perception of future load growth was 
significant, especially in British 
Columbia, Ontario and Quebec, and 
there may be further reductions in 
utility load growth forecasts. This is 
not an indication that better 
forecasting techniques are required. 
indicates the difficulty of making 
forecasts of electricity demand with 
high degree of confidence in present 
circumstances. 


Rather than single value forecasts, t 
is appropriate to consider a range of 
demand forecasts with an assignmel 
of statistical probability to each. 


It follows that plans must be flexible 
enough to meet electricity demand a 
it develops. It appears that utilities a 
now taking an approach to planning 
which includes more flexible supply 
options. These alternatives might no 
be considered the most cost effectiv 
if there were a high degree of 

confidence in the demand forecast. 
They are, however financially | 
attractive in the short term. | 


"Per Capita Electricity Consumption (kWh » 108) 


Figure 6 includes, for reference, the 
National Energy Board 1983 base — 
case forecast of electricity demand 
Canada. The December 1982 EMR 
forecast is lower than the NEB fore- 
cast. 


Included on the graph for comparis¢ 
is the electricity demand forecast — 
developed by the EMR Electrical — 
Branch, based on forecasts provide: 
by the major utilities. These forecas 


are very similar over the long term. 


Table 14. (a) Forecasts of Generating Capacity by Type, Canada 


nt ee ee ee ee EEE eee 


(GW) (%) | 

Conventional Thermal Percentage of Total Capacity 

Total | 

Conventional i 

Year Oil Gas Coal Total Nuclear Hydro Total Oil Gas Coal Thermal Nuclear Hydro | 
1983 7.8 4.2 16.8 28.8 7.0 51.9 Sir 9 5 19 33 8 59 

1984 7.8 4.2 17.9 29.9 8.3 54.9 93.1 8 5 19 32 e) 59 

1985 7.8 4.2 18.2 30.2 10.1 56.7 97.0 8 4 19 31 11 58 

1990 6.9 Sh 7/ 20.8 31.4 13.4 59.7 104.5 6 4 20 30 13 57; 
1995 6.8 3.8 PA) 1 32:3 15:2 67.9 115.4 6 $) 19 28 13 59 
2000 6.7 3:5 24.6 34.8 i TES (2 5 3 19 27 12 61 

SOURCE: Department of Energy, Mines and Resources, based on forecasts provided by Utilities and the National Energy Board. 
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Forecast Production and Capacity 


The forecasts for future sources of i : Fe 
generation capacity and production Electric Energy Foreca: t 
are shown in Table 14. This indicates _. — 
that oil-fired and gas-fired electricity oo 
production will continue to decline 
relative to the total over the period, 
but will increase slightly in absolute 
terms. As a percentage of the total 
generation, oil and gas will be used as 
the source of about 1.4 per cent in 
2000 compared to 5.1 per cent in 
1982. 


Coal, uranium and hydro will be the 
major sources of electricity generation 
and are expected to displace much of 
the present oil-fired generation in the 
Atlantic Region during the next twenty 
years. Most of the remaining oil 
generation will take place in Ontario 
and Quebec, for peaking purposes, 
and in some remote communities. 


Table A6 shows that between 1982 
and 2000 an additional 26,000 MW of 
Capacity are anticipated. About half of 
this total will be in hydro additions. 
Increased nuclear capacity is 
expected to account for over one third / i ##=«. 
of the total additions and coal for the = Elecirieal Branch forecast 
remainder. This will almost triple the EMR terest from 
1981 installed nuclear capacity. — 


00 
YEAR 


7980 


<i on utility forecasts of domestic demand 


Gas-fired capacity is expected to 


decrease over this period, while oil- It is likely that the data on the forecast 
fired capacity will remain at about its mix of future generation will be 
present level. Much of the gas-fired reliable. However, the actual capacity 
Capacity is in Alberta, where a additions for a given future year may 


Significant amount will be displaced by require upward or downward 
coal additons which produce electricity | adjustment to match future electricity 
at a lower cost. demand. 


Table 14. (b) Forecasts of Production by Source Canada’ 


(TWh) (%) 

Conventional Thermal Percentage of Production* 

Total 

Conventional 
Year Oil Gas Coal Total Nuclear Hydro Total Oil Gas Coal Thermal Nuclear Hydro 
1983 6 7 59 WE 42 248 362 2 2 16 20 12 68 
1984 6 i 60 73 52 254 379 2 2 16 19 14 67 
1985 6 8 57, 71 63 267 401 2 2 14 18 16 66 
1990 4 9 63 76 90 308 474 1 Z 13 16 19 65 
1995 5) 8 Tal 84 104 359 547 1 1 13 iS 19 66 
2000 it 9 103 119 108 404 631 1 1 16 19 17 64 


"To satisfy electricity demand in Canada. Does not include exports to the United States. 
Totals may not correspond with the sum of the elements due to rounding. ve 
SOURCE: Department of Energy, Mines and Resources, based on forecasts provided by Utilities and the National Energy Board. 
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THE 

S LSiGineikear vy 
SWiele iene 
INDUSTRY IN 
CANADA 


Electric energy is supplied by three 
sources in Canada. Investor-owned 
and public utilities are the primary 
sources, with a small number of 
industrially-owned generation facili- 
ties. 


The industrial establishments generate 
energy mainly for their own use but a 
few sell energy to municipal 
distribution systems or utilities. Public 
and investor-owned utilities supply 
about 90 per cent of Canada’s 
electricity, with some provincial 
variations as shown in Table A4. The 
percentage of energy produced by 
industrial establishments has 
decreased as shown in Table 15. 


Industrial establishments supply on 
average 80 per cent of their own total 
requirements. About 54 per cent of 
these plants are in the forest products 
industry, 15 per cent in mining and 11 
per cent in metal processing. 
Approximately 80 per cent of the 
industrial establishments with 
generation facilities are located in 
Quebec, Ontario and British Columbia. 
This reflects the concentration of 
forest product, mining and aluminum 
smelting companies in these 
provinces. Nearly 90 per cent of the 
electricity generated by industrial 
establishments is from hydro-sources. 


Greater public ownership of electric 
utilities has been the trend in Canada, 
as provincial governments have taken 
over most investor-owned electric 
utilities. Consolidation of the supply 
industry contributes to efficiency and 
the provincial guarantee of debt 
lowers the costs of financing. This 
results in lower electricity supply 
costs. The provinces also acquire 
control over electricity supply and 
pricing policy, considered to be 
important instruments in socio- 
economic planning. The major electric 
utilities in each province and territory 
are publicly-owned except in Prince 
Edward Island and Alberta. An 
investor-owned utility supplies most of 
the electricity in Newfoundland. 
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Table 15. Production by Utilities and 
Industrial Establishments, 


1970-1982 

Industrial 

Year Utilities | Establishments 
(%) 

1970 84 16 
1975 87 13 
1977 88 12 
1979 90 10 
1981 90 10 
1982 90 10 


SOURCE: Statistics Canada, Publications 


97-202,57-007. 


In Alberta the Electric Utility Planning 
Council (EUPC) is responsible for 
coordinating generation and 
transmission facilities for all utilities in 
the province. The EUPC is a central 
planning body consisting of 
respresentatives from the utilities. 


In Alberta, two investor-owned utilities 
supply approximately 80 per cent of 
the provincial supply; municipally- 
owned utilities supply most of the 
remainder. The Alberta Electricity 
Marketing Board will introduce price 
uniformity for consumers served by 
the different utilities. The Board, which 
began operating in September 1982, 
will reduce price differences by 
averaging generation and 
transmission costs. Price differentials 
due to distribution cost differences will 
remain. 


One investor-owned utility distributes 
86 per cent of the electricity used in 
Newfoundland, including about 90 per 
cent of electricity used for residential 
purposes. It purchases about 85 per 
cent of this electricity from the 
publicly-owned Newfoundland Hydro. 


In the Yukon and Northwest 
Territories, the federally-owned 
Northern Canada Power Commissior 
generates and distributes most of the 
electricity supplied. Two investor- 
owned utilities supply most of the re- 
mainder. 


In all provinces but one, most of the 
electricity is distributed to consumers 
by the major utilities. The exception | 
Ontario, where a large proportion is 
purchased from Ontario Hydro and 
distributed by some 320 municipal — 
utilities. Statistics Canada publishes 
the names of the electric utilities in 
each province in publication 57-204, 
Electric Power Statistics Vol. |. 


The electricity supply industry is an 
important employer in Canada. As 

indicated in Table 16, 70,802 people 
were employed by the industry in 

1981. 92 per cent were employed by 
public utilities, the remaining eight pe 
cent by investor-owned utilities. The 
utilities had assets totalling $63 billio 
in 1981, and revenues of $10 billion. 


Hydro-Québec, Ontario Hydro and 
British Columbia Hydro are the three 
largest electric utilities in Canada, ar 
rank first, second and fifth 
respectively in terms of assets amon 
all Canadian companies. Hydro 
Québec and Ontario Hydro ranked — 
second and fifth respectively among | 
North American utilities in net incom 
in 1981. Together these two utilities - 
account for approximately 65 per cet 
of assets and revenues for Canadiar 
electric utilities. 


Comparative data of Canadian utilitie 
and those of the major industrialized, 
countries of the world appear in Tab! 


‘tie 


fable 16. Electric Utility Assets, Debt, Revenue and Employees, 1981 
Te 


- $ millions 
Jtilities by Province Assets Debt Revenues Employees 
sritish Columbia 8030 6 626 Waly 4608 
Iberta 3819 1410 959 5 120 
askatchewan 1344 1025 315 2 166 
fanitoba 2 822 2539 448 3671 
Intario 19935 14459 DG 26 273 
luebec 20 830 15 234 2895 22 067 
lew Brunswick 2 686 2 286 545 2120 
lova Scotia 1078 978 SHH 2155 
rince Edward Island us 32 50 232 
ewfoundland 2194 1433 352 2055 
ukon and Northwest Territorities 220 189 93 335 
ANADA TOTAL 63031 46211 9948 70 802 


Il utilities) 


OURCE: Statistics Canada, Publication 5 7-202, Ontario Hydro 1981 Annual Report 

ote: The totals may not correspond with the sum of the elements due to rounding. 
“Adjustment made to revenues in Ontario, to avoid duplication arising from 
inter-utility sales. 


able 17. Comparative Data of Utilities in the World’s Major Industrial Countries in 1980 


SS EE  ————— ee ee ee eee 


United 

United States USSR Japan Germany Canada Kingdom France Italy 
enerating 
apacity (GW) 631 262 144 87 80 76 67 47 
nergy 
foduction (TWh) 2356 2295 578 369 367 285 247 186 
‘Oduction per 
pita (kWh) 10350 4382 4945 5990 15316 5093 4591 3 256 
verage Annual Electric 
lergy Growth Rate (%) 
171-75 3.9 6.8 5.4 3.8 6.0 1.4 4.7 4.1 
175-80 $}.8) 4.5 4.0 41 6.1 0.9 6.6 4.8 
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CAPITAL 
INVESTMENT 


Utility investment in new facilities 
increased by 18 per cent in 1982, to 
an estimated $8.6 billion. 
Approximately 60 per cent was for 
generation, 20 per cent for 
transmission, ten per cent for 
distribution and the remainder for 
other items. 


Table 18 shows the capital intensive 
nature of electricity supply and its 
importance in the Canadian economy. 
The figures show electric utility 
investment compared to energy supply 
capital investment, total capital 
investment and Canada’s Gross 
National Product (GNP). Two five year 
periods are shown (1966-1975) in 
addition to figures for 1980-81 and for 
1982. 


Table 19 shows the original costs of 
utility fixed assets in service broken 
down by generation, transmission and 
distribution. 


In Canada as a whole, the costs 
remain evenly divided between 
generation and the sub-total of 
transmission, distribution and “other”, 
including office and storage buildings. 


This investment pattern varies from 
one region to another, depending on 
the type of generation mix employed. 
The capital investment per unit of 
capacity added is significantly higher 
for hydro and nuclear capacity than 
for conventional thermal capacity. 
Hydro and nuclear generation are 
characterized by high capital cost and 


Table 19. Original Cost of Utility Fixed Assets in Service | 


1971 

($millions) 

Generation 7482 
Transmission 3392 
Distribution 3470 
Other 1107 
Total 15451 


EE eS ee 


SOURCE: Statistics Canada, Publication 57-202 
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The forecasts of capital expenditure 
show a major change from last year 
The 1983-1992 total of $97.9 billion 
approximately 40 per cent lower, 
reflecting the lower load growth 
forecasts in Quebec, Ontario, and 
British Columbia. (See the section c 
Forecast Electricity Demand, Capac 
and Production). The historical data 
Table 21 indicates capital 
expenditures have increased at an 
average annual rate of 13.9 per cen 
since 1965. The average annual rat 
of inflation over this period was 7.2 
per cent, resulting in real growth of 
approximately 6.7 per cent. 


low operating cost, relative to a 
conventional thermal plant. In addition 
hydro facilities often require higher 
capital expenditures for transmission 
facilities because of the remote 
location of the generation plants. 


Table 20 provides information on 
capital expenditures for electric 
system expansion by province for 
1982, and estimates for 1983 to 1992. 
The average annual increase in 
capital expenditures during the 
forecast period is 5.8 per cent. The 
rate of inflation is expected to be 
approximately six per cent during the 
period so no real growth in capital 
expenditures is expected. 


Table 18. Electric Utility Capital Investment 


1966-70 1971-75 1980 1981 1 
Investmentin 
electric power 
($ billions) 6.8 12:9 6.4 Uae | 
As percentage of 
investmentin: 
Total Energy 55 56 44 40 | 
Total Economy 8 9 10 9 
As percentage ig 2.0 Bre. ae | 


of GNP | 
a ke 


SOURCE: Statistics Canada Publications 61-205 and 11-003E. 


1975 1977 1979 1981 

(%) ($millions) (%) ($millions) % ($millions) (%) ($millions) (( 
48 10549 48 14628 Oi 19177 52 24943 
22 4802 22 5 804 20 7 421 20 9632 L 
ZO 5007 23 6302 22 7 950 21 9554 
af Wee 7 1968 w 2601 7 3145 
100 22070 100 28 702 100 37 149 100 47274 1. 


able 20. Forecast of Electric Utility Capital Expenditures 
TT a ee ee 


rovince 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 = Total 1983-92 


(millions of current dollars) 


ewfoundland 176 200 Ve 134 168 183 204 231 262 268 268 2090 
rince Edward Island 13 4 4 4 5 6 3 7 VA 8 8 56 
ova Scotia 92 Zhe 192 101 86 70 46 46 49 52 54 873 
ew Brunswick 142 64 52 51 50 56 54 50 50 40 40 507 
uebec 2542 2662 2400 2191 2006 2094 2657 3619 4444 5 363 6154 33 590 
ntario Aisi) S292 Osi Baie) B25 BAW BAG 2319 2625 2749 2520 25 826 
anitoba 97 155 143 114 113 163 410 610 613 598 598 Si S17/ 
askatchewan 256 325 354 337 167 294 361 539 398 408 708 3891 
berta 820) 1007" 1139 77 1:084 938 1069 1264 1387 1629 1876 1984 UG EI7/ 
ritish Columbia 990 972 625 618 764 861 1216 1746 2392 2395 2395 13984 
ukon and Northwest 

rritories 8 20 17 19 29 12 18 14 14 15 tS 173 
ANADA S025 COGN O1GOmEyaLOGMEODOd 7019 8648 10568 12483 13772 14744 97 884 


IURCE: Department of Energy, Mines and Resources based on Utility Estimates. 
Fiscal and calendar years combined. 


able 21. Historical Electric Utility Investment 


a ee oe ee 
Construction 


Transmission Machinery and 
ar Generation and Distribution* Other Sub-Total Equipment Total 
(millions of current dollars) 
165 438 Pi Tf 12 727 212 939 
166 493 281 13 787 356 1413 
167 SWE 262 36 875 390 1265 
168 533 301 54 889 443 1332 
169 Sia 281 63 856 546 1403 
70 581 449 28 1057 554 1610 
71 572 472 36 1079 668 1747 
72 636 449 50 1) eis 619 1754 
73 808 539 69 1417 827 2244 
74 1049 598 5S 1700 1054 PT! 
75 1691 874 96 2661 1296 3957 
76 1803 821 30 2654 1574 4229 
77 2205 911 43 3158 1726 4884 
78 2339 1199 233 3761 PTAs 5 936 
79 2516 1424 181 4121 2243 6 364 
80 2470 1433 95 3998 2111 6 109 
81 2986 1514 199 4698 2734 7 432 
82 (a) 5540 3054 8594 


fansmission and Distribution includes street lighting. Generation includes transformer stations, 
Ms and reservoirs. 

Intentions, breakdown not available. 

te: The totals may not correspond with the sum of the elements due to rounding. 

JURCE: Statistics Canada Publications 57-202, 61-205, and 61-206. 
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FINANCING 


From 1960 to 1976, debt for utility 
expansion increased. Table 22 shows 
a decline in the debt proportion since 
1976 as most utilities tried to reduce 
financial risk and their exposure to 
high interest rates. In 1976, debt 
accounted for 88 per cent of 
capitalization in provinces with 
predominantly publicly-owned utilities. 
It was 51 per cent in those provinces 
with predominantly investor-owned 
utilities. By 1982, debt for publicly- 
owned utilities decreased to 87 per 
cent and 48 per cent for investor- 
owned utilities. 


The higher degree of business risk for 
investor-owned utilities in Prince 
Edward Island and Alberta requires 
their debt to be a lower percentage of 
the total capitalization. The debt of the 
publicly-owned utilities is guaranteed 
by the provinces in which the utilities 
are located. 


Studies indicate that the debt of a 
publicly-owned utility should not be 
substantially above 80 per cent of the 
capital structure. Some utilities which 
have a debt portion higher than 80 per 
cent may take this opportunity of 
relatively low capital requirements to 
strengthen their financial positions. 
The provincially-owned utilities in 
Newfoundland and British Columbia 
have policies in place to do this. 


The federal government provides 
loans for the Northern Canada Power 
Commission, a federal Crown 
corporation. It supplies most of the 
electricity in the Yukon and Northwest 
Territories. 


Table 22. Electric Utility Financial Structure 


nett re 


1971 1976 1977 1978 
Province (a) (b) (a) (b) (a) (b) (a) (b) 
(%) 

Newfoundland 85 15 79 21 76 24 76 24 
Prince Edward Island 47 53 53 47 53 47 52 48 
Nova Scotia 84 16 103 -3 102 -2 99 1 
New Brunswick 88 12 92 8 92 8 93 7 
Quebec 73 Pi 76 24 76 24 76 24 
Ontario 67 3{8) Wai 23 77 23 78 22 
Manitoba 93 i 97 3 97 3 96 4 
Saskatchewan 79 21 Is) 27 HU ZS 78 22 
Alberta 56 44 49 51 47 53 44 56 
British Columbia 93 i 94 6 95 5 94 6 
Yukon and Northwest 

Territories 1S 25 102 -2 99 1 98 2 
CANADA 76 24 80 20 80 20 80 20 


(a) Debt: Long-term & loans and notes payable. 


(b) Equity: Total of reserves and total capital and surplus. 


SOURCE: Statistics Canada, Publication 57-202. 


In 1980 utilities used internally 
generated funds (net income plus n 
cash charges to income) for about < 
per cent of capital expenditures. Th 
is approximately the same as for th 
period between 1965-75. Internally 
generated funds should meet about 
30-35 per cent of capital requireme 
in the next five years. 


24 «74 26 92 STA 29 
475A 46 55 45, 
2 95 5 oe 3 
7 91 9 91 9 
25. «75 25 75 25, 
22 78 22-78 
6 94 6 95 5 
2202 80 20. 85 15 
55 42 58 42 58 
14. 85 15. 85 9 
2 98 MS 1 
BD a Sip 28 an 23 


able 23. Average Revenue from Electricity Sales by Province 


a ee eS 


rovince 1971 1972 1974 LOWS 1976 1977 1978 1979 


(current cents /kWh) 


ewfoundland tal ilisal les 1.4 1.4 Tah 2.0 Zee 
rince Edward Island 3.0 3.0 S\i/ 44 Sat 5.9 6.4 WE 
ova Scotia 1.8 1.8 2.0 Zao 2.8 3.9 44 46 
ew Brunswick Use 15 1.6 1.9 2.0 2.4 Gre Bhai 
uebec 1.0 1.0 Wel es 1.4 Was) Wad 2.0 
ntario ell Wee 1.4 1.6 1.8 PS} 2.4 2.6 
anitoba 1.0 1.0 We 1.4 We 1.9 /2x:9} 2a 
askatchewan ile 1.6 1.6 1.8 2a 2.4 QT 227 
berta 1.5 Ws) et 2.0 2.4 PATS Out $1.2 
ritish Columbia ike ie 1.4 1.6 1.8 2al BP 2.4 
ukon 2.4 2.4 2.6 Pf GS) 41 4.4 4.9 
orthwest Territories 2.5 oe 3.6 4.0 SZ 6.9 Healt 9.0 
ANADA ez eZ nS Ud) ieré 2.0 2S PS 


IURCE: Statistics Canada, Publication 57-202. 


able 24. Monthly Electricity Costs for Selected Canadian Cities, January 1982 
ern re ae ee eee? 


ctor Residential Commercial Industrial 
ling demand (kW) a= 100 1 000 
NSuMption (kWh) 1000 25 000 400 000 
($) 
incouver 40.66 1063.88 12172.94 
gary S53 1193.19 12040.59 
Imonton 37.65 1079.26 14058.26 
gina 36.00 935.60 11 288.40 
nnipeg 30.86 815.31 9 257.30 
ronto 39.83 1 252.80 14985.00 
awa 32.60 849.58 11 994.58 
ntreal 34.57 1175.00 13 724.60 
NCton 52.79 1719.40 16970.00 
lifax 49.15 5872/5 16411.06 
arlottetown 100.11 2990.00 37 324.70 
John’s Bilko 1 343.22 15 374.63 
litehorse 70.51 2 190.50 n/a 
llowknife 103.06 2 988.00 n/a 
cee eee ee ee ee ee Ee ee 
not applicable 


URCE: Statistics Canada, Publication 57-203 


1980 


2.3 
8.1 
4.5 
4A 
Ze 
BS) 
2.8 
2.9 
3.4 
2.6 
5:3 
10.0 
2.8 


1981 


2.8 
10.0 
4.9 
48 
2.6 
3.2 
2.8 
3.6 
4 
3.0 
6.7 
Wiles 
3.1 
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COSTING AND 
PRICING 


Costing 


The unit cost of supplying additional 
electricity increased rapidly during the 
1970's. However in recent years cost 
increases have approximated the rate 
of inflation, resulting in little increase 
in the real cost of electricity. In most 
of Canada few real cost increases are 
forecast for the 1980's. 


In the 1970's there were two basic 
reasons for rapid increases in the cost 
of electricity: the increase in the rate 
of inflation and the increase in the 
cost of fossil fuels. High levels of 
inflation affect the electric utility 
industry in two ways: it increases the 
capital cost of constructing additional 
facilities and it increases the cost of 
funds, an important consideration for a 
capital intensive industry. 


The average interest on new long- 
term utility debt is shown in Figure 7 
for the period 1966 to 1982. The index 
of electric utility construction costs is 
shown in Figure 8. This figure shows 
the significant increase in utility 
construction costs between 1973 and 
the present, a trend shared by most 
capital projects. Construction costs 


parallel the Consumer Price Index 
(CPI) prior to 1973 and from 1976 to 
the present. However, they increased 
rapidly during the period 1973 to 1977 
relative to the rate of inflation, as 
measured by the CPI. 


Figure 9 indicates the increases in 
fossil fuel costs experienced since 
1973. For Canada in total, the fuel 
cost per kWh generated from fossil 
fuels increased five-fold between 1973 
and 1980, but oil costs moderated in 
1981 and 1982. The impact of the cost 
increase varies between regions of 
the country depending on the type of 
fuel used, its source and the 
percentage of total energy supply 
derived from fossil fuel plants. Earlier 
sections of this publication provide 
regional breakdowns for fuel use and 
generation mix. 


Table 25. Average Annual Rate Increases, 1974-1982 


Pricing 


Figures showing average revenue 
from electricity sales for each provi 
are provided in Table 23. The unit 
revenue for Canada was stable up 
1972, when the cost escalated for 
reasons outlined in the section on C 
ing. 

These costs increased more rapidl\ 
some regions than others, dependi 
on differences in generation mix, ft 
used, and rates of system expansic 
to meet increased demand for 
electricity. Table 24 gives monthly 
electricity costs for selected Canad 
cities. Table 25 details the average 
annual rate increases for customer 
each province since 1975. 


(%) 

Utilty 

1975 1976 1977 1978 1979 1980 1981 198 
B.C. Hydro 6.2 14.2 WAX 13.4 aS) 7.6 2.6 20.0 
Alberta Power Pa) E63 11.4 20.2 — — W283} 28.9 -11.6 
Trans Alta. Utilities 17.6 25.8 14.7 15:6 Ths: — 13.0 4.0 
Edmonton Power 13.6 10.1 6.0 8.1 — 26.0 12.0 13% 
Saskatchewan Power 27.0 Veo) UHARG SS 8.3 7.9 16.1 == 
Manitoba Hydro 17.4 16.6 15.0 14.9 14.4 —") _ — 
Ontario Hydro 11.4 14.9 25.6 of, TAsth Ves 10.0 10.0 
Hydro-Québec 9.8 10.3 9.9 18.7 Sk 13.3 10.6 16.3 
N.B. Power 10.0 12.0 16.6 9.9 7.9 7.8 9.8 = 
N.S. Power 4.6 — 43.0 14.0 12.5 @) a = 
Maritime Electric 20.0 (8.0) 17.0 13.0 — oar 21.4 — 
Nfld. Light & Power Sih) 13.4 9.8 P24 \ 12.4 11.8 14.6 — 
Nfld. Hydro — 14.0 8.4 25.0 — 19.0 15.8 = 
NOTES 


(1) The provincial government froze the rates in 1979. 
(2) The provincial government froze the rates in 1980. 


(3) Information available only from 1976. 
* Based on residential category. 


** Does not reflect monthly changes to the cost of commodity and fuel adjustment charges. 
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‘igure 10 illustrates the movements of 
he electricity and oil/gas components 
f the Consumer Price Index, and the 
novement of the Consumer Price 
ndex total. It indicates that the 
lectricity price component increased 
nore slowly than, or equal to, the rate 
f increase of the CPI for most of the 
riod since 1955. The exception is 

1e period from 1974 to 1977, when 

1e electricity price component 
creased faster than the CPI rate. 

he electricity price component has 
creased more slowly than the oil and 
as price indices. 


11982, the Ontario Energy Board 
pproved time-differentiated rates 
eveloped by Ontario Hydro, based on 
ccounting costs. The rates were to 
e implemented in 1983 for bulk 
Ower Customers served by Ontario 
ydro (municipal utilities and large 
idustrial customers). However the 
Intario government decided that the 
oor economic situation precluded 
ate structure changes at this time. 


1 other provinces there has been little 
ublic discussion of time-differentiated 
r other rate structure changes. 

everal utilities indicate they are 
loving away from the declining block 
ructure and toward a rate structure 
fa fixed service charge, plus a single 
ite for energy. Utilities are also 
‘ducing the number of rates. 


ydro-Québec is the only Canadian 
ility to move from a declining block 
ite to an inverted block rate 

fucture, which increases the cost per 
lowatt hour as more is consumed. 


askatchewan established a Public 
tilities Review Commission in 
Ovember, 1982. Future rate changes 
ust be approved by the Commission. 
1983, Saskatchewan Power will 
ply to the Commission for approval 
‘Substantial increases to its rates 

id for structural changes to existing 
riffs. 


public enquiry on electricity costing 
1d pricing in Prince Edward Island 
as held in 1982. More complete 
formation on this enquiry is provided 
the Development Section. 


age Intrest on Public Utility New Long-Term D 


ee: McLeod, Young, Weir Utilities Bond Yields 


Manitoba Hydro’s Long Spruce generating station, the second hydro plant built on the lower Nelson 
River. It has a generating capacity of 930MW, the second largest power plant in the province. 
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Artist's conception of Edmonton Power's Genesee power project, scheduled for in-service in 1986. 
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of Fossil Fuel for Electricity Production, 1960-1981 


Unit cost of Wester Coal Manitoba, Saskatchewan and Alberta 
Unit cost of total fossil fuels for Electricity Production = 


ij 


yes 


o oe ee Ss ie ms 
4 : y 


_ SOURCE: Statistics Canada Publ 


Aerial view of Ontario Hydro’s 2295MW oil-fired Lennox generating station, which was mothballed 
in 1982. 
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Figure 10 


Price Indices, 1949-1982 : 
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\LTERNATE 
-NERGY 
SOURCES 


iis section provides an update on 
e developments in Canada of 
ternative energy sources. These 
clude geothermal energy, ocean 
ergy, tidal energy, river current 
ergy, small scale hydro, 
iotovoltaics, electro-chemistry and 
vat. 


eothermal Energy 


sderal government geothermal 

lergy research and development 
nding began in 1976. Originally, the 
jective of the program was to 

entify and assess exploitable 
othermal resources in Canada. 

nce then, four types of sources have 
en identified. These are: 


Volcanic sources, located in the 
rdillera of British Columbia and 

aracterized by high temperature 
2am flows; 


Non-volcanic sources in the 
juntains of Western Canada, 
aracterized by lower temperatures 
in found in volcanic regions; 


Sedimentary sources, located in 
2 sedimentary basin of Alberta and 
iskatchewan, characterized by 
iform but relatively low 

nperatures over the area; 


Atlantic sources, which are not 
iform but represent an indigenous 
ergy source. 


search is shifting towards 

iraction technology as knowledge of 
? resource increases. The work of 
lineation and development of 
dloration techniques will continue 
all four sources. 


€ program has identified geothermal 
sources for potential electricity 
duction at Meager Creek (volcanic 
Jrce), located 160 km north of 
ncouver in British Columbia, and for 
ace heating purposes (sedimentary 
irce) at the University of Regina in 
Skatchewan. These sites are being 
ensively researched. 


The potential of the Meager Creek site 
is estimated to be in the range of 500- 
1,000 MW of electricity capacity. 
Following initial federal drilling, British 
Columbia Hydro continued the drilling 
program in 1982. Three production- 
size wells have been completed, to 
depths exceeding 3,000 m. Although 
temperatures up to 280°C have been 
observed, testing indicated fluid flow 
rates are not sufficient to justify 
construction of a demonstration 
generating plant. 


At the University of Regina, 
geothermal energy as a 
supplementary energy source for the 
university's central steam generating 
plant is under consideration. A single 
production-size hole has been drilled. 
Although there is not fixed schedule 
as yet, the large diameter production 
hole is being studied for heat and fluid 
flows. 


View of the interior of the LG-3 powerhouse during installation of the turbine-generators. 
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Ocean Energy 


The Oceans represent a vast source 
of renewable energy. Wave energy 
and salinity gradients hold potential 
benefits for Canada. Ocean energy 
sources such as ocean currents and 
thermal gradients, while not 
accessible to Canada, are of 
international interest. Canadian and 
International Energy Agency (IEA) 
research and development programs 
are evaluating the potential of these re- 
sources. 


An assessment has been made of 
ocean energy forms in a Canadian 
context. A prototype generator which 
extracts energy from salinity gradients 
by reverse electrodialysis has been 
developed by a British Columbia 
company. The feasibility of salinity 
gradient development is expected to 
be established over the next few 
years. 


A low level of activity will be 
maintained on wave energy and 
thermal gradient technologies. The 
emphasis will be on state-of-the-art 
awareness so new developments can 
be assessed in terms of applicability 
to Canada. Extraction of energy from 
the ocean is a long range and site 
specific endeavour. It is an uncertain 
competitor with other energy sources 
in Canada. 


Tidal Energy 


The Nova Scotia low head hydro 
demonstration project, situated in the 
tidal portion of the Annapolis River in 
Nova Scotia, is expected to be in- 
service on schedule in mid 1983. The 
project is expected to provide 
information on the operation of a 
single-stage tidal power project and 
on the cost-effectiveness of the new 
type of turbine for river and tidal appli- 
cations. 


Current research and development 
activity is surveying Canadian 
potential for tidal energy 
developments and providing technical 
support for tidal applications. 
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The National Research Council is 
developing technology to physically 
and mathematically model tidal 
basins. This technology would predict 
turbine performance and 
environmental effects such as 
sediment transport. Similar technical 
support will continue for the Fundy 
tidal power project. 


Over the next three years surveys will 
be conducted on the tidal power 
potential of Ungava Bay. While 
evaluations on the tidal regime and 
suitable sites are incomplete, the fully 
harnessed potential of Ungava Bay 
could rival the James Bay 
hydroelectric development. 


Energy from River Currents 


In 1976, a vertical axis water turbine 
(VA WatT) was developed by Nova 
Energy Ltd. (Dartmouth, Nova Scotia) 
for harnessing energy from the Bay of 
Fundy tides. The prototype was not 
selected for demonstration of tidal 
power. However, it shows potential as 
an inexpensive method of harnessing 
energy from river and tidal currents 
where conventional turbines and small 
scale hydro are inappropriate. 


Vertical Axis Water Turbines combine 
windmill and hydrofoil technology. A 
small model was tested at the 
National Research Council during 
1980 and 1981. In 1982, a 10 kW unit 
was built and installed on the St. 
Lawrence River near Cornwall, 
Ontario and hooked to the St. 
Lawrence Power Company’s grid. Two 
similar units are being developed, one 
20 kW unit for a tidal installation in 
Nova Scotia and a 50-100 kW unit for 
a low head (small dam) hydro site in 
British Columbia. The program calls 
for demonstration of larger units. A 
200 kW unit may be available by 
1984/85 and a 1,000 kW unit by 1986/ 
87. 


The market potential of the VA We 
is considerable. Large scale vertic 
water turbines could displace dies 
fuel in the Canadian north. It is 
unlikely, however, to displace turb 
in the Bay of Fundy. The VA WatT 
may provide an economic solution 
power needs in developing countri 
and an alternate source of power | 
homes situated next to small, stea 
flowing streams and rivers. 


Wind Energy 


The major objectives of the federa 
wind energy Reasearch and 
Development program are: 


(a) To determine the characteristi 
of wind for use in the design, sitin 
and evaluation of wind energy 
conversion systems (WECS); 


(b) To establish and develop the 
necessary scientific and engineeri 
principles for understanding and 
advancing wind energy technology 
Canada; 


(c) To assess experimentally the 
performance, structural behaviour 
operating characteristics of WECS 


(d) To design, build and evaluate 
megawatt scale, grid-coupled, vert 
axis wind turbine energy conversic 
system. 


National distributions of wind ener 
density have been mapped showin 
the greatest wind power potential. 
Studies in aerodynamics and 
structural dynamics of rotors is 
continuing with attention being 
directed toward drivetrain, controls 
and systems engineering aspects « 
WECS. Four grid-coupled systems 
(usually 50 KW) and a stand alone 
wind/diesel hybrid system are bein 
tested in conjunction with provincie 
utilities and agencies. 


he National Research Council (NRC) 
nd Hydro-Québec agreed to share 
jually the cost of designing, building 
id evaluating a prototype, megawatt- 
sale vertical axis wind turbine 

roject EOLE, previously called 
FOLUS). EOLE will have two 
oposkien shaped blades 
1compassing a swept area of 4000 
juare meters. Rated output will be 
roximately 3 MW. Six sites are 

sing considered, five in the St. 
awrence Valley and one on 

agdalen Islands. Design completion 
expected in 1983 and 
ymmissionning is scheduled for the 
immer of 1985. Evaluations will take 
proximately two years. 


mall Scale Hydro 


2veral provinces are assessing small 
ale hydro potential and developing 
monstration projects. Emphasis is 

1 potential replacement of diesel 
neration in remote communities. 


lalysis indicates economic viability 

r expansion of existing small hydro 
ations or the retrofit of 
commissioned hydro units within 
wer grids. However, development of 
w small hydro sites will involve 
eater capital costs. These costs will 
Strain development due to the 

nger pay-back period. A provision in 
e Federal Income Tax Act allows for 
celerated tax write-offs for capital 
vestments in small-scale hydro 
luipment and this may alleviate the 
Oblem. Facilities under 15 MW are 
gible for a three-year accelerated 
ite-off under class 34. 


der the Federal - Provincial 
INservation and Renewable Energy 
velopment and Demonstration 
jreements (CREDA), the federal 
vernment supports five small scale 
dro projects in British Columbia, 

ie in the Yukon, three in Nova 

Otia and one in Prince Edward 

and. A similar program was recently 
nounced for Ontario. The program 

ll provide up to $950,000 during 
183/84, with an expected level of 
nding assistance between 25 and 35 
r cent of eligible project costs. 

me 25 proposals have been re- 
ived. 


Small-scale hydro development is also 
supported through the Remote 
Community Demonstration Program 
(RCDP). This program was 
implemented by the federal 
government in 1982 to meet the 
special energy problems of remote 
communities. More than 300 
communities across Canada remain 
unconnected to an electrical grid or 
natural gas system. The two-phase, 
four year, $16 million program 
combines the initiatives of the Remote 
Community and Arctic Community 
Demonstration programs. These were 
Originally announced in the National 
Energy Program. 


Phase | of the program, started in 
October 1982, provides financial 
assistance for a limited number of 
community initiated studies to 
investigate off-oil opportunities. 
Financial assistance for demonstration 
of technically and economically 
feasible energy supply and 
conservation options will be provided 
in Phase Il. 


While the program is not restricted to 
small-scale hydro development, 
several hydro projects are the subject 
of Phase | study proposals. Small- 
scale hydro technology may prove to 
be the best supply source for many 
remote communities. 


An earlier study for the Department of 
Indian and Northern Affairs identified 
12 out of 45 load centres as having 
financially viable, small hydro 
potential. Through the Native Bands 
Program, the Department of Indian 
and Northern Affairs has offered 
financial support for the development 
of two small hydro projects in British 
Columbia at Kingcome Inlet (75 kW) 
and at Klemtu (250 kW). Other 
potential projects include one at 
Sandy Lake in Ontario and Paint Hills 
in Northern Quebec. 


The federal government also funded a 
consultant study for identification of 
environmentally compatible small- 
scale hydroelectric potential in New 
Brunswick and Prince Edward Island. 
The project screening and assessment 
techniques developed during the study 
will prove useful for studies conducted 
by utilities. 


The Canadian Electrical Association’s 
Research and Development Program, 
Supported by the federal government, 
has a project on “Simplified 
Methodology for Estimating Small 
Capacity Hydro Electric Plants”. This 
project will provide a costing and 
design guide for the evaluation of 
small hydro projects. 


Photovoltaics 


Photovoltaics refers to the technology 
of direct conversion of sunlight to 
electricity. Canada has established an 
industrial base for this solid-state 
technology. Electricity generation by 
photovoltaic devices has been limited 
to low power needs (remote 
microwave repeater stations) or exotic 
installations (earth-satellite power 
supplies). 


Photovoltaic technology is a 
renewable energy option and 
significant cost reductions have been 
achieved. Over the next 20 years 
photovoltaics will have more impact 
on remote communities than on 
generation in Canada as a whole. 
Research and development is aimed 
at reducing costs. Studies are being 
carried out on (i) thin film devices 
based on silicon, gallium arsenide, 
copper/indium/selenium mixtures and 
other semi-conductor compounds, (ii) 
improvements to silicon technology, 
(ili) remote stand-alone systems and 
(iv) utility connected systems. 


Electrochemistry 


There is an established federal 
government program on hydrogen and 
energy storage which includes 
electrochemistry studies, especially on 
electrolysis for hydrogen production 
on a commercial scale. Hydrogen 
production is a probable long-term 
requirement of Canada’s energy 
system and a significant user of elec- 
tricity. 


The federal government is also 
conducting some battery research and 
studying electric vehicles. Most 
research in these areas is directed by 
the National Research Council through 
in-house research or outside con- 
tracts. 
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Peat 


Small and medium-scale usage of 
peat is being examined in Canada. It 
could be used as fuel for pulp and 
paper plants and domestic heating. 
Demonstration projects, largely under 
the auspices of the federal and 
provincial governments, will determine 
the economic and technical feasibility 
of mining and dewatering peat. 


These projects apply current 
European and Canadian technologies 
at Bishop’s Falls and St. Shotts, 
Newfoundland; St. Jean, Quebec; and 
Buffalo Narrows, Saskatchewan. A 
small peat gasifier is to be substituted 
for diesel oil to generate electricity on 
Anticosti Island, Quebec. 


SONG 


The National Research Council’s Peat 
for Energy and Chemicals Program 
has established a number of long term 
goals directed to the national use of 
peat and peatlands. The research 
program encompasses projects 
ranging from inventory methodology, 
through mining and processing 
technologies to environmental criteria 
and strategies including land use and 
management. 


The program seeks technologically 
feasible options which will offer 
economic benefit. Financial and 
environmental infrastructures for peat 
development will not be implemented 
before establishing technological and 
economic feasibility and determining 
the overall impacts of large-scale peat 
use. 


Anticosti Island, Quebec. 


The National Research Council’s 
for Energy and Chemicals Progra 
has established a number of long 
goals directed to the national use 
peat and peatlands. The researck 
program encompasses projects 
ranging from inventory methodolo 
through mining and processing 
technologies to environmental crit 
and strategies including land use 
management. 


The program seeks technological 
feasible options which will offer 

economic benefit. Financial and 

environmental infrastructures for | 
development will not be implemer 
before establishing technological 
economic feasibility and determin 
the overall impacts of large-scale 


use. 


The components that constitute the Straflo turbine arrive at the Annapolis low head hydro demonstration project. 
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IESEARCH AND 
JEVELOPMENT 


ructure of Research and 
evelopment in Canada 


ectrical research in Canada is 

tried out by governments, industry, 
sociations, consultants and 

ademic institutions. Research and 
velopment encompasses electricity 
a broad range of engineering 
sciplines, social and economic 

ics and environmental questions, 
of which contribute to the 

duction, distribution and use of this 
ergy form. 


the federal level, the Department of 
ergy, Mines and Resources (EMR), 
? National Research Council (NRC), 
» Natural Sciences and Engineering 
search Council (NSERC) and 

mic Energy of Canada Limited 

=CL) have administrative and, in 
»cases of NRC and AECL, 

tional responsibility for electrical 
earch. 


“ordination of federal energy R&D 
ovided by the Interdepartmental 
nel of Energy R&D. It makes 
ommendations to Ministers on 
sent and future energy R&D 
grams. The Panel’s mandate 
ludes monitoring federal energy 

D activities in the context of the 
le national effort and international 
ities. 

R provides the chairman and 
retariat to the Panel. It also 

vides grants to the Canadian 
ctrical Association (CEA) and to 
demic institutions under the 
search Agreement Program. Beside 
louse research, the NRC contracts 
ndustry. 


=RC provides fundng to academic 
itutions under regular operating 
nts, strategic grants and PRAI 
ect research applicable in 

Istry) grants. 


t of the public utilities (Ontario 

ro, Hydro- Québec, Saskatchewan 
fer and British Columbia Hydro) 
Ntain in-house research programs 
ch undertake a variety of activities 
ed with design and operating 
facteristics of the electric utility 
iness. Manitoba Hydro participates 
search activities of the newly 


established Manitoba HVDC Research 
Centre, and contributes to the funding 
of this organization. 


The Canadian Electrical Association's 
research program is funded jointly by 
the Canadian government and the 
utilities. The program is designed by 
representatives from industry and 
government who identify research 
topics and manage the performance of 
Studies selected through a sub- 
committee structure. The studies are 
contracted out to industry and 
academic institutions and utilities with 
research facilities. The participation of 
utility personnel helps to minimize 
duplicating studies or neglecting 
certain areas. 


Apart from administering its research 
program, one of the functions of the 
CEA is liaison with international 
research organizations to improve 
program selection for Canadian 
utilities. 


During 1982/83, research 
expenditures related to electricity were 
over $340 million. Of this, $209 million 
were spent by Atomic Energy of 
Canada Limited (AECL) on the nuclear 
power program. Over $112 million 
were spent by the four electric utilities 
with research facilities. The co- 
operative program managed by the 
CEA received funds of $7.8 million. 
Finally $11.2 million were spent on 
federal research and development 
expenditures relating to electrical 
energy and to the fuels associated 
with its production (excluding AECL’s 
program expenditures). 


Overview of Research Programs 
Federal Government 


Research for nuclear power 
development by Atomic Energy of 
Canada Limited (AECL) includes 
maintenance of reliability and safety 
standards set by CANDU (Canadian 
Deuterium Uranium) reactors. AECL 
operates laboratories in Chalk River, 
Ontario and Whiteshell, Manitoba. Its 
research mandate is to develop and 
apply nuclear technology for peaceful 
purposes to benefit all Canadians. In 
1982/83 its resources amounted to 


$209 million, compared to $198 mllion 
(1982 dollars in 1981/82 
(approximately 80 per cent from 
Parliamentary appropriations and 20 
per cent from commercially generated 
revenue in each year). 


Technical programs continue in power 
reactor systems, heavy water 
processes, environmental protection 
and radioactive waste management, 
advanced fuel cycles, underlying and 
advanced systems research and new 
applications for nuclear technology. 


The CANDU reactor’s safety has been 
demonstrated. The moderator’s 
effectiveness as a heat sink would 
remain unimpaired even if a serious 
accident were to occur. Construction 
has begun on a 7-megawatt thermal- 
hydraulic test facility to verify 
predictions of primary coolant 
behaviour under potential accident 
conditions. Although used nuclear fuel 
is now stored in the operating plants 
and occupies limited space, it will 
eventually be desirable to establish 
longer duration storage areas for 
discharged fuel. 


Progress has been made in waste 
disposal in the granite of the 
Canadian Shield. Systems variability 
analysis is attracting increasing 
attention in other countries for 
application to other wastes. This 
methodology assesses the 
consequences of releases from a 
nuclear waste vault. A major facility 
for testing the resistance to leaching 
of used fuel is nearing completion. In 
1982/83 construction will begin on an 
underground research laboratory to 
study processes and properties 
involved in geological disposal. 


To assure Canadians of a long-term 
supply of energy from nuclear 
sources, experiments continue on the 
recycling of used fuel. Advanced fuel 
cycles under investigation include the 
use of both thorium and uranium as 
feedstocks and the development of 
fuel assemblies compatible with the 
current CANDU reactor design. 


Processes orginally developed for the 
production of heavy water are being 
adopted to remove tritium from the 
heavy water of CANDU reactors. 
Tritium could become a useful fuel for 
fusion reactors. 
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Research programs in physics, 
chemistry, materials science and 
health sciences provide the base for 
understanding the phenomena 
involved in the applied R&D programs. 
The accelerator physics program will 
be enhanced by the addition of a 
superconducting cyclotron to the 
Tandem Van der Graaf accelerator. 
Future accelerators could be used to 
breed fissile material for nuclear reac- 
tors. 


Electric energy is particularly 
influenced by the non-nuclear areas of 
the federal energy research program. 
The objectives stem from the 1980 
National Energy Program and include 
research and development for 
substitution, alternate energy sources 
and efficient energy utilization. 
Emphasis has been placed on 
environmentally acceptable and 
energy efficient coal utilization tech- 
nologies. 


The National Energy Program has 
provided additional funds to expand 
the core research and development 
program. $4 million have been 
designated to support coal R&D in the 
Atlantic provinces. $150 million will be 
spent to cover the technical risks of 
new coal technologies, such as 
fluidized bed combustion, and use of 
coal liquid mixtures as a substitute for 
residual oil. 


Two projects have been initiated 
under this program: a $5.5 million 
project for construction of a 7 tonne/ 
hour pilot plant in Sydney, Nova 
Scotia to produce a coal-water fuel 
and subsequent testing of the fuel in 
two New Brunswick Electric Power 
Commission power boilers; and an 
$8.0 million project managed by Nova 
Scotia Power Corporation for 
construction of a 1-metre diameter 
pilot fluidized-bed for long-term 
materials of construction tests. 
Associated research and development 
conducted in these two technology 
areas within the federal energy R&D 
activities provide technical support for 
the projects and form the basis for 
Canada’s participation in two related 
International Energy Agency Agree- 
ments. 
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Two alternate energy sources have 
received particular attention. $18.7 
million in federal funds have been 
allocated to the construction of 
Tokamak, an experimental fusion 
device, at Varennes, Quebec. In 
addition, the EOLE wind 
demonstration project will receive 
$17.6 million in federal funds from 
NRC. It will be capable of generating 
3.8 MW and will supply power directly 
into the Hydro-Québec grid. 


A federal sub-program aimed 
specifically at electric power research 
is continuing. Activities include 
research on dielectrics and electrical 
measurement technologies, and high 
voltage direct current (HVDC). HVDC 
research has been conducted by the 
NRC since 1960. In 1982, a contract 
was awarded to the Manitoba HVDC 
Centre. 


Electric energy “storage” systems, 
electric space heating, thermal 
storage, heat pumps, and rail 
electrification are some of the other 
areas being investigated by several 
departments and agencies with 
funding through the Conservation 
Research and Development Program. 


The energy conservation program 
promotes the efficient use of energy 
and conservation of liquid fuels. 
Equipment for electricity load control 
helps flatten load patterns and results 
in more efficient use of generating 
capacity and fuel. Substitution options 
allow conversion to electricity where 
supply and price permit. There are a 
number of projects funded under the 
Conservation R&D program that 
satisfy both of these objectives. 


In conjunction with EMR, the Ministry 
of State for Science and Technology 
evaluated hybrid heating and its 
potential as an efficient user of 
electric energy. Hybrid heating 
concepts included the addition of 
electrical resistance plenum heaters 
or heat pumps to existing non- 
electrical heating units (e.g., oil or 
gas). Consumers could use the 
electric systems during off-peak hours 
of electricity demand. During peak 
periods, non-electric heating sources 
would be used. 


The broad implementation of hybri 
heating would reduce peak deman 
thereby permitting more efficient u 
of generating capacity. It would als 
substantially reduce the need for fi 
oil. 


To complement the above work, 

research is being funded by EMR. 
Saint Mary’s University in Halifax 1 
develop low-cost thermal storage t 
based on commercial grade salts. 
higher temperatures, thermal storé 
units may be an alternative to non 
electric heating units for hybrid 

heating technology, providing a mé 
for peak sharing and load control. 


The Canada Centre for Mineral an 
Energy Technology (CANMET) is 
assessing the potential application 
plasma arc technology in Canada 
which will aid in the defining the 
needs for further R&D. This 
technology provides a high 
temperature heat source using 
electricity. Applications include 
smelting and pyrometallurgy and c 
more flexibility than conventional é 
technology. Successful developme 
could lead to a major off-oil or gas 
alternative in instances where 
electricity availability and rates mé 
the process feasible. Adoption of t 
technology in the steel industry co 
reduce the requirement for 
metallurgical coke. The technolog) 
also capable of further developme 
for eliminating toxic organic waste 


To increase the options for efficier 
use of electricity, research is being 
conducted on both industrial and 
residential heat pumps. Progress | 
being made on the development o 
residential heat pump for greater 
efficiency in the Canadian climate. 
Several industrial heat pumps hav 
been installed and are being 
monitored to establish credibility f¢ 
industrial applications. 


In some cases electric locomotive: 
can be used to advantage. They 0 
an off-oil option, reduced maintené 
requirements relative to those 
associated with diesel-electric 
counterparts and eliminate ventila' 
problems in tunnels. 


conjunction with the Province of 
itish Columbia and British Columbia 
il, an electrified section of rail 

lich includes two long tunnels and 
ven grades, is being constructed to 
rve a coal mine located at Tumbler 
dge. The operation will provide 

eful data when consideration is 

en to electrification in other loca- 
ns. 


ie choice of an electrified rail link 

er the more conventional diesel 
tion was influenced by a federal 
ant. The objective is to demonstrate 
2 application of 50 kV technology 
lich hopefully will be applicable to 
rer rail electrification projects. 


idro-Quebec 


.D expenditures by Hydro-Québec’s 
search Institute totalled $43.9 

llion in 1982. Activities reflected the 
lity’s concern with the economy and 
iphasized new efficient and 

onomic utilization of electricity and 
arketing. 


1982, a pilot hydrogen production 
ant was completed. Hydrogen 
plications, notably in fuel cells, will 
w be studied. Other industrial 
plications included research on 
asma technology. 


search on transmission systems 
cussed on direct current and 
lerconnection technologies. 
2velopment work on the proposd 450 
! Des Cantons line, linking Quebec 
New England, continued. 


nong the R&D initiatives for 

lernate energy sources, priority has 
en placed on the EOLE vertical - 

is wind turbine and the Tokamak 
perimental fusion device. These 
ojects are being developed in 
Injunction with the National 

2search Council. Preliminary design 
rk and siting studies for EOLE were 
mpleted in 1982. 


Ontario Hydro 


R&D expenditures by Ontario Hydro 
totalled $66.0 million in 1982. The 
priorities of the research program 
reflected Ontario Hydro’s new 
corporate strategy. Emphasis has 
been placed on research related to 
economy, reliability and safety in all 
aspects related to the supply of 
power. On the demand side, emphasis 
has been placed on the best use of 
available energy and resources. The 
customer orientation of the strategy is 
aimed at projects which will provide 
revenues to offset research costs. 


In 1982, environmental protection 
continued to be a major activity. 
Developmental work on fish exclusion 
systems continued. These systems 
will improve generation station reliabil- 
ity. 

Acid rain research examined the 
interaction of clouds and acid 
emissions. Modelling work on the 
long-range transport of acid emissions 
through the atmosphere continued. An 
instrument assembly was developed 
to measure the concentration of acid 
pollutants at ground level. 


The Biological Section also examined 
the biological behaviour of tritium 
which is produced in small quantities 
in CANDU reactors. Research on the 
effects of tritium on plants, soils, and 
aquatic organisms will aid in the 
determination of safe concentration 
limits. Knowledge of the biodynamics 
of tritium is essential to fusion reactor 
research. 


In April 1982, Ontario Hydro was 
named project manager for the 
Canadian Fusion Fuels Technology 
Project. The project is being 
conducted by Ontario Hydro, the 
Ministry of Energy and the National 
Research Council. The project is 
aimed at developing Canadian 
expertise in fusion fuel systems, 
materials, equipment development and 
reliability. 


Ontario Hydro is participating in a 
photovoltaic systems evaluation 
program with the National Research 
Council. A remote monitor has been 
located 14 km from the Atikokan coal- 
fired generating station. The monitor 
samples air quality and transmits the 
data to the generating station. The 
electricity operating the monitor is 
generated by a 37 square metre 
photovoltaic array. During sunless 
periods, electricity is supplied from 
energy storage batteries. 


Saskatchewan Power 


R&D expenditures by Saskatchewan 
Power totalled $2.5 million in 1982. 
Saskatchewan Power’s Research and 
Development Centre conducts projects 
related to coal conversion technology, 
biomass, unconventional energy 
utilization, and conservation and 
system operation. Included are studies 
on coal reactivity, dewatering and 
beneficiation, transmission line 
aeolean vibration, digital relaying and 
transient fault recording, load 
management, load diversity and the 
expansion of rural systems to meet 
electric heating needs. 


Manitoba Hydro 


Manitoba Hydro, in conjunction with 
the Government of Manitoba, the 
University of Manitoba, Teshmont 
Consultants Inc. and Federal Pioneer 
Limited has established the Manitoba 
HVDC Research Centre. The Centre, 
established in 1982, is directed 
primarily at analytical and 
developmental research on HVDC 
transmission systems and at assisting 
Canadian industry to realize its 
potential for the manufacture of HVDC 
and related equipment. Initial funding 
has been provided by the Manitoba 
Government, totalling $3.75 million 
over the first five years, and by 
Manitoba Hydro, up to $1.25 million 
over the same period. If additional 
financing is required it will be obtained 
by borrowing. The Centre expects to 
be self-supporting within the 5-year 
period ending March 31, 1986. 
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The first research project, under 
contract from The Electric Power 
Research Institute (EPRI), in the 
United States, involves research on 
multi-terminal operation of HVDC 
systems. IREQ and the University of 
Wisconsin are involved in this 
research. In addition, a contract for 
monitoring ion drift and corona on the 
operational Manitoba Hydro lines has 
been signed with the Government of 
Canada for NRC. The Centre will 
identify and evaluate future research 
projects. 


B.C. Hydro 


B.C. Hydro’s research and 
development organization performs 
chemical, material and electrical 
research. The corporation also 
researches wind generation of 
electricity, geothermal energy, 
thermography, coal liquifaction and 
pressurized fluidized bed combustion. 
In addition, testing is carried out for 
government agencies and industry in 
relation to insulating oils, high voltage 
testing, generator insulation systems, 
scanning electron microscope tests 
and non-destructive materials testing. 


Electrical research in the research 
group comprises: distribution and 
utilization; electronics and control: 
high voltage; insulation studies and 
system studies. 


B.C. Hydro’s research and 
development expertise seeks to 
provide a service for adequate, 
reliable, cost-effective and safe supply 
of electricity. 


Canadian Electrical Association 


The CEA’s research program totalled 
to $7.8 million in 1982. These 
resources were allocated among 
committees as follows: $3.1 million to 
the Generation Program; $1.7 million 
to the Transmission Systems 
Program; $2.0 million to the 
Distribution Program; and $1.0 million 
to Utilization and Conservation. Co- 
funding of some projects in each 
division added a further $2.88 million 
to the total value of the research and 
development undertaken. 


a 


The Generation Committee carries out 
work in three main areas: fossil and 
nuclear plants, hydro-electric plants, 
and alternate energy and energy 
management. A total of 20 projects 
were completed during 1982 and 24 
new projects were awarded. Among 
the new projects were studies on 
sulphur and nitrogen-oxide emissions 
and transport, acid deposition, 
simplified methodology for small scale 
hydro plants, coal fire monitoring, and 
technical evaluation of large scale 
wind turbines. 1983 will see the 
initiation of a new 5-year plan (1983- 
1988). The excess generating Capacity 
of a number of utilities has changed 
the emphasis from new plants to the 
area of existing plant reliability and 
extension of existing plant life. 1983 
projects will concentrate on these 
areas and stress greater utilization 
and cost-effectiveness. 


The Transmission System Program is 
aimed at a broad range of research in 
the areas of overhead and 
underground transmission. It seeks to 
improve existing technologies, to meet 
growing capacity requirements and 
increasingly strict environmental con- 
straints. 


The development of advanced 
technology for increased utilization of 
System components is a major area of 
concern. 14 new projects were 
initiated in 1982 including work in the 
areas of metal oxide arresters, 
conductor vibration damping, non- 
porcelain synthetic insulators and 
insulator contamination monitoring. 


Due to reduction of forcast demand for 
electricity, increased emphasis will be 
given in 1983, to projects which will 
provide near term returns but the 
group will continue to recognize the 
need for long-term goals. Projects will 
include research in the HVDC area, 
improved insulators and gas insulated 
equipment. 


The Distribution Program is geared to 
the identificaion of potential electric 
distribution system problems and the 
formulation of appropriate research 
projects for their solution. Essential 
ingredients of the program are 
position papers and state-of-the-art 
studies, which help make expert 
advice available for sound definition of 
the specific R&D solutions required. 


Projects fall into the following are 


— higher voltage surge and fuse 
protection; 

— materials; 

— aesthetics and environmental 
aspects; 

— overhead systems; 

— -Ssafety; 

— loading, switchng and overcurt 
of underground systems; 

— system design; 

— reliability; 

— automation load control aspect 


In 1982, 24 new projects were 
initiated including: wood pole in 
service performance and ground li 
preservation, industrial pollution a 
distribution plants, evaluation of U 
distribution cable insulation, AL/Al 
mechanical conductor connectors. 
1983, interest will be focused on 
distribution system loss reduction, 
ampacity and loadability of polyme 
cables, impact of electric heat 
conversions, and the increasing 
problem of cold load pick-up. 


The Utilization and Conservation 
Program emphasis for the consum 
on the efficient end use and 
conservation of electric energy, an 
on the reduction in the need for ne 
Supply facilities by load manageme 
control and development of new | 
combined energy techniques. 


The Utilization and Conservation 
Program is divided into two main 
areas of activity: 


i) that relating to the consumer; 
ii) that relating to the utility. 


These areas are, of course, highly 
interactive. With rising energy cost: 
the efficient end use of energy and 
conservation is important to 
investments in these areas. For the 
utilities, long-term savings will be 
realized by load control/manageme 
and innovative combined energy 
techniques. Consequently the 
Program aims to develop energy- 
efficient applications which will be 
beneficial both to the consumer anc 
the utility. 


er 40 research proposals were 
sidered during 1982, under the 

ad headings of load management, 
| substitution, energy efficiency and 
isumer attitudes/utility policy. From 
; number, 15 projects were initiated 
ether with position papers and 
te-of-the-art studies where there 

5 a need to obtain current 

wledge in order to define more 
cisely future action and research 
rts required. 


In 1983, division of the committee into 
action groups will help to streamline 


and give proper stress to three areas 
of activity: 


i) policy research; 
ii) Customer end use; 


iii) research common to policy and 
customer end use. 


An increase in budget allocation will 
allow the committee to meet more 
adequately the extensive range of 
research and development within its 
scope. Among the priorities are 
analysis of energy services; demand 
and energy use forecasting; water 
heating; space heating; appliances; 
variable speed and high efficiency 
motors; load management; air quality 
and improved efficiency in all areas. 


sing fuel bundles into N.B. Power's Lepreau nuclear plant. 
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ENVIRONMENTAL 
ISSUES 


Generation and distribution of 
electricity affects the environment in a 
variety of ways. The electric utility 
industry faces two important 
environmental issues regarding 
generation. The first is the relationship 
between acid emissions from coal- 
fired plants and acid rain. The second 
is radioactive waste management. 


1 Acid Rain 


Significant among environmental 
problems facing the electric industry 
are concerns surrounding 
conventional thermal generation. This 
problem is linked to the issue of acid 
rain. The term refers to the problem 
caused by emissions of sulpher and 
nitrogen oxides which combine with 
atmospheric moisture to produce 
sulphuric acid and nitric acid. These 
acids return to the ground as acid rain 
or acid snow. 


It also encompasses dry deposition. 
Dry particles of SO. and NO, fall to 
the earth and the particles become 
acidic when combined with surface 
water. These two processes occur 
with roughly equal frequency. 


The release of pollutants from acid 
rain results from activities in various 
industrial and non-industrial sectors. 
These include transportation, non- 
ferrous smelting, non-utility and utility 
boilers. 


Approximately 15 per cent of the 
increased demand for electricity in 
Canada between 1981 and 1994 will 
be met by coal-fired generation, a 
contributor to sulphur dioxide 
emissions. The additional fuel burned, 
together with existing coal 
requirements, could add to the acid 
rain problem. 


Acid rain has far-reaching implications 
for all aspects of the environment. It 
alters the ph levels of soil and of 
water bodies, causing changes in the 
level and quality of aquatic life and 
vegetation. While the complexities of 
acid rain phenomena are not 
completely understood, the 
circumstantial evidence linking man- 
made emissions and environmental 
loadings is convincing. The 
deleterious effect of acid on sensitive 
ecosystems is considered enough to 
warrant reducing acid causing emis- 
sions. 
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Acid rain is not a localized 
phenomenon because SO, and NO, 
are transported over long distances 
through the atmosphere. There is 
particulate and gaseous deposition in 
the vicinity of an emitting source. 
However, the trend toward building 
taller stacks to relieve local pollution 
problems has aggravated regional, 
interprovincial and international prob- 
lems. 


Approximately 4 million metric tonnes 
of SO. are deposited in Canada 
annually from sources in the United 
States and between 500-700 thousand 
tonnes are deposited in the U.S. from 
Canadian sources. Approximately 60 
per cent of Canadian emissions from 
east of Manitoba come from non- 
ferous smelters and about 15 per cent 
from thermal power stations. The 
balance is mainly from industrial 
processes and non-utility fuel use. 


In February 1983, a series of U.S.- 
Canada Working Group reports on 
transboundary air pollution was 
published. These focused primarily on 
acid rain. The bilateral Working 
Groups were formed under a 
Memorandum of Intent (MOI) signed 
by both governments in August, 1980. 
Groups were composed of Canadian 
federal and provincial scientists and 
American scientists from a number of 
federal agencies. They assembled and 
analyzed available information on the 
nature and causes of acid rain and 
worked on solutions to the problem. 


The Working Group reports will be 
subjected to scientific peer review 
later in the year. The reports confirm 
that damage is occurring in areas 
vulnerable to acid rain and that this is 
attributable mainly to wet and dry 
deposition of sulphur compounds. 


The reports concur that an 
environmental loading rate of 20 Kg/ 
Ha/year wet sulphate deposition is 
related to damage in the vulnerable 
level. No effect is reported below this 
loading rate. 


Canadian and U.S groups differ on the 
appropriateness of recommending a 
loading target of 20 Kg/Ha/year. The 
U.S groups maintain the 
recommendation is premature. 


The working Group reports exam 
transport of air pollutants betwee 
source region and receptor areas 
They show acid rain occurs in ea 
North America within and downw 
major source regions of oxides o 
sulphur and nitrogen. The eviden 
suggests that much of the acidic 
deposition in the northeastern Ur 
States and eastern Canada is me 
made. The evidence is the 
geographical association betweer 
region of the largest North Ameri 
emissions of sulphur and nitroger 
oxides and the regions of the lar 
wet deposition of sulphur and nitr 
oxides. 


The Working Group tried to deter 
the origin of the sulphur falling or 
various parts of eastern North 
America through modelling. Howe 
reliability of current models is 
uncertain when predicting the res 
of alternate emission patterns (i.e 
change in deposition that would r 
from change in emissions). The 
Working Group on impact assess 
recommended further research to 
assess the economic benefits of 
controlling acid rain pollutants. 


Despite these uncertainties the 
Canadian members of the Workin 
Group stressed the serious nature 
the acid rain problem and the nee 
regulatory action to prevent furthe 
damage. 


Canada — U.S. Negotiations 


For over a year Canada and the 
United States have been negotiati 
treaty to deal with long range 
transport of air pollutants, especie 
those linked to acid rain. These te 
are held under the 1980 Memoran 
of Intent between the U.S. and 
Canada. The discussions are 
expected to continue for at least é 
additional year due to differing 
perspectives of the two countries. 


1 1982, Canada proposed a 50 per 
ent reduction in Canadian sulphur 
joxide emissions east of 
askatchewan by 1990, contingent 
pon similar actions in the eastern 
.S. The U.S. response has been that 
is commitment would be premature 
s it questions the adequacy of the 
sientific data. Depressed economic 
ynditions also deter U.S. reductions. 
owever the U.S. government will 
crease acid rain research funds by 
8 per cent, to $23 million in 1983. 
his reflects the U.S. view that more 
search is needed before increasing 
yntrols. 


.S. Congress may make revisions to 
ie U.S. Clean Air Act prior to its 
authorization and this has drawn 
tention to the acid rain problem. 
onsideration is being given to 
yssible relaxing of the clean air laws 
‘to possible strengthening of these 
ws. 


the United States, there exist 
proximately 87 flue gas 
sulphurization units, or ‘scrubbers’, 
Stalled on fossil-fired generating 

its and an additional 22 are 

irrently being installed. Regulations 
the Environmental Protection 
yency (EPA) require new fossil-fired 
ants to have scrubbers. 


lese standards do not apply to 
‘isting stations or those converting 
ym oil to coal. This policy is 
nsistent with that of other countries 
ced with acid rain problems. In 

ese countries, retrofitting scrubbers 
older plants or to converted plants 
seen as uneconomical. 


2sponse to Acid Rain 


Canada measures are being taken 
curb emission levels. The federal 

id Nova Scotia governments recently 
Inounced a $4.1 million pilot project 
test fluidized bed combustion of 

al as an alternative to scrubbers. 

le experiment is being conducted at 
e Nova Scotia Power Corporation’s 
int Tupper generating station. 


Under the National Energy Program, 
funding for conversions from oil to 
coal-fired generating stations is 
contingent upon environmental 
acceptability. The Governments of 
Manitoba, Ontario, Quebec and New 
Brunswick are committed to the 50 per 
cent in reduction emissions contingent 
upon similar actions in the eastern 
U.S. It is within provincial jurisdiction 
to control emissions. Federal authority 
exists only over international agree- 
ments. 


The Ontario Government initiated a 
program aimed at a 43 per cent 
emissions reduction by 1990. The 
program includes controls on 
contributors such as International 
Nickel Company (INCO) and Ontario 
Hydro. The utility is committed to 
emission reduction using a range of 
control options and technologies. In 
addition to purchasing only washed 
coal, Ontario Hydro blends Canadian 
and U.S. coal to reduce sulphur 
dioxide emissions by about 15 per 
cent. Total utility emissions should be 
halved by 1990. 


In Alberta maximum particulate 
emission limits have been set. Limits 
have also been set on ambient ground 
level concentrations of SOs, NO,, and 
particulates. To comply with the 
regulations, Alberta Power will install 
electrostatic precipitators at the 
Sheerness Station now under 
construction. Retrofit precipitators will 
be installed on Battle River units one 
to four. An electrostatic precipitater 
has been installed on unit five. 


Capital costs of environmental 
requirements at the two stations 
totalled approximately $86 million. 
Operating and maintenance costs for 
monitoring total approximately 
$170,000 per annum. 


Scientific research into acid rain is 
carried out by various federal 
departments in Canada. These include 
the Departments of the Environment, 
Fisheries and Oceans, National Health 
and Welfare and Energy, Mines and 
Resources. These research and 
development programs were 
expanded in 1980 with increases in 
funding over four years of $10.0 
million to Environment, $12.4 million 
to Fisheries and Oceans, and $3.7 
million to Health and Welfare. 


These departments contribute to the 
Federal Long-Range Transport of Air 
Pollutants (LRTAP) Program. The 
program has three sections: Scientific 
Studies, Information Projects and 
Control Strategies Program Studies. 
Coordination of the program is 
provided by the Interdepartmental 
LRTAP Committee. The program 
enhances the scientific and technical 
understanding of LRTAP and acidic 
precipitation. Expansion of the 
program is being considered. 


Effects of acid rain/LRTAP are being 
researched simultaneously by the 
provinces, academic institutions and 
the private sector. The Federal- 
Provincial Management Board 
coordinates the activities of the 
federal and provincial governments in 
emission reductions, research and 
public information. 


2. Radioactive Waste Manage- 
ment 


Since 1976, Atomic Energy of Canada 
Ltd. (AECL) has directed a research 
program on the permanent passive 
disposal of irradiated fuel waste in 
stable crystalline rock of the Canadian 
Shield. Preliminary results from this 
program indicate nuclear fuel waste 
can be safely disposed in this manner. 


This research is a joint program 
performed under the terms of the 
Canada/Ontario agreement of 
June,1978. Under this agreement 
Ontario Hydro is responsible for 
research on storage and 
transportation of irradiated fuel. A 
further Federal/Ontario agreement in 
August 1981, defined the evaluation 
process leading to acceptance of the 
proposed disposal concept proposed. 


The concept evaluation process 
consists of a regulatory review, public 
hearings and governmental decision. 
Until government approval is obtained 
for the disposal concept, site selection 
for an actual disposal facility will be 
delayed. Approximately 6,000 tonnes 
of used fuel has been generated, and 
this material is safely stored using 
accepted methods at the reactor sites. 
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The research program receives 
approximately $30 million per annum 
in funding. The program includes: 


1) generic research and development 
of technologies for the interim 
storage and transportation of used 
fuel; 


2) immobilization of used fuel and 
recycle wastes in containers which 
provide isolation from ground 
water; 


3) geoscience research to 
characterise geologic features 
relevant to selection of future 
disposal sites; 


4) environmental and safety 
assessment to estimate the effects 
of storage; 


5) transport; 


6) immobilization and disposal of 
nuclear fuel wastes. 


An underground research laboratory 
will be constructed near Whiteshell, 
Manitoba by 1986. This facility will be 
used to verify predictions of geological 
and hydro-geological conditions. It will 
provide underground space for in situ 
experiments to verify data from 
computer models. 


The federal government has recently 
announced new initiatives for the 
other two categories of Canadian 
radioactive waste, namely uranium 
tailings and low-level radioactive 
waste. 


In September 1982, details of a five 
year $9.5 million federal research 
program were announced. This 
program will study the long term 
effects of uranium tailings, and 
expedite development of technology to 
maintain the safety of tailings deposits 
after closing of the mining operations. 


Approximately, 120,000,000 tonnes of 
uranium tailings have been generated 
to date, representing 2 per cent of the 
mining wastes deposited in Canada. 
This material is subject to monitoring 
and control of harmful effluents. 


The research program consists of 
measurement, modelling and disposal 
technology areas. Measurement will 
examine operating tailings and 
systems abondoned 20 years ago for 
hydrological, geochemical and 
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environmental effects. Modelling will 
develop and verify predictive scientific 
procedures to determine future 
effluents and their health and 
environmental effects. Disposal 
technology will examine the effects of 
different rehabilitation and disposal 
technologies on long term health and 
environmental factors. The 
technologies being considered range 
from landscaping and revegetation, 
variations in deposition methods, and 
deposition in lakes to removal of con- 
taminants. 


In October 1982, AECL formed a new 
office to carry out the federal 
responsibilities of low-level radioactive 
waste management. These 
responsibilities include the completion 
of remedial work for cleanup of 
historic waste problems, research and 
evaluation of options available for 
disposal, and ensuring that a 
collection, treatment and safe disposal 
service is available on a commercial 
basis. Low-level radioactive waste is 
produced in research facilities, in 
hospitals, in industrial plants, and in 
nuclear electricity generating stations. 


Approximately 1,000,000 tonnes c 
low-level radioactive wastes have 
been generated in Canada to date 
Most wastes of this kind are in sa 
storage under supervision. Althou 
this storage can be continued for 
many years, permanent disposal v 
eventually be required. 


Research programs for the 
management and disposal of the | 
level radioactive wastes are being 
conducted by AECL, Ontario Hydr 
and Eldorado Resources Limited. 
programs seek to reduce the volur 
and immobilize waste products. Tt 
evaluate the potential use of three 
types of disposal facilities — sanit 
landfill, engineered facilities at she 
depth and deep geological facilitie 


With these three programs the fed 
government is addressing all aspe 
of the management and disposal c 
radioactive waste in Canada. Mucl 
work remains before a complete 
operating system is in place. The 
cooperation and support of provinc 
and municipal governments, indus 
and the public will be required to 
reach that goal. 


Construction of a concrete dam at B.C. Hydro’s Revelstoke Hydro project. 
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Includes various statistics, on an annual basis, for 
electric utilities and industrial establishments 
including installed capacity, generation, supply and 
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ble A1 Installed Capacity and Electric Energy Consumption in Canada, 1920-1982 


| Sanne 


ir Conventional 


0 300 
0 400 
0 500 
0 900 
5 2100 
D 4392 
| 5072 
2 5609 
ig 6 180 
1 6694 
) 7557 
; 8307 
f 9373 
10711 
) 12321 
14 287 

14504 
15318 
} 17711 
: 18085 
) 21 404 
) 23039 

24 699 

26 154 

27 353 

27 853 

28 493 
28 522 


Nuclear 


240 

240 

240 

240 
1570 
2126 
2400 
2666 
2666 
3 466 
5 066 
5 866 
5 866 
5 866 
5600 
6 280 


INSTALLED CAPACITY 
Thermal 
Sub-Total 


(MW) 


300 

400 

500 

900 
2100 
4392 
5072 
5 629 
6 200 
6714 
oval 
8327 
9613 
10951 
12561 
14527 
16075 
17 444 
20111 
20751 
24070 
26 505 
29765 
32 020 
33219 
33'719 
34 093 
34 802 


Hydro 


1700 
4300 
6 200 
8900 
12600 
18657 
19019 
19 338 
20 101 
20 313 
ZAELA 
22 438 
23 353 
24957 
27031 
28 298 
30 601 
32 500 
34 266 
36779 
37 282 
39 488 
40810 
41 898 
44 009 
47919 
49 216 
49975 


Total 


2000 
4700 
6 700 
9 800 
14700 
23 049 
24091 
24 967 
26 301 
27027 
29 348 
30765 
32 966 
35 908 
39 592 
42 826 
46 676 
49 944 
54376 
57 530 
61 352 
65 993 
70575 
73918 
77 228 
81 634 
83 308 
84777 


Electric 
Energy 


Consumption 


(a) 
(GWh) 


19 468 
33 062 
55 037 
81 000 
109 302 
110950 
116135 
121510 
133 949 
144165 
156 956 
165 812 
176 841 
189 522 
202 337 
212882 
231557 
249 298 
266 956 
265 955 
284 829 
299673 
316435 
323 465 
340 069 
346 333° 
344 083 


Average 
Demand 


(b) 
(MW) 


2222 
3774 
6 283 
9247 
12477 
12666 
VOIZOr, 
13 871 
lo2ot 
16457 
17 S17 
18928 
20 187 
21635 
23 098 
24 302 
26 433 
28 459 
30 747 
30 360 
32515 
34 209 
36 123 
36925 
38 821 
39 536° 
39279 


Peak 
Demand 


(c) 
(MW) 


12536 
17 264 
18353 
18937 
20 783 
22516 
24 167 
25921 
27812 
30 300 
32 092 
34 592 
35 720 
38 921 
42 699 
42528 
46 187 
49 537 
52001 
54 106 
S51099 
59170 
59 237° 
65415 


Generation 
Reserve 

(d) 

(MW) % 
2164 15 
5 785 25 
5 738 24 
6030 24 
S518 il 
4511 WZ 
5181 18 
4844 16 
5154 16 
5 608 16 
7 500 19 
8 234 19 
10956 23 
11023 22 
11677 21 
15002 26 
15165 25 
16 456 25 
18574 26 
19812 Tf 
21529 28 
22 464 28 
24071' 29° 
19 362 23 


Load 
Factor 


(e) 
% 


920-55: figures are approximate, computed using actual Statistics Canada data for stations generating energy for sale to which have been added 
Stimates for stations generating entirely for own use. 1920-55 Canadian Energy Prospects (Royal Commission on Canada’s Economic Prospects) 


ohn Davis, 1957. 1956-82, Statistics Canada Publication 57-202. 


iverage Demand = Energy Consumption ~ 8 760 (hrs/yr). 
tatistics Canada Publications 57-204. 


ieneration Reserve Data is based on capacity. These figures differ from those presented by Statistics Canada 


ublication 57-204 as latter are based on capability. 
oad Factor = Average Demand = Peak Demand. 


iminary Data. 
ised Figures. 
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Table A2 Installed and Proposed Generating Capacity, 1982 (MW) 


Conventional 
Thermal” 


748 
118 
1669 
1891 


34 
181 
732 


Total 


6958 

118 
2032 
3472 
22514 
25 947 
4142 
2356 
6 201 
10762 

95 

178 
84777 


100 
1 469 
3618 


% of 
Canadian 
Total 


8.2 
2.4 
41 
26.6 
30.6 
4.9 
2.8 


Province Hydro Nuclear 
Newfoundland 6210 = 
Prince Edward Island — = 
Nova Scotia 363 — 
New Brunswick 901 680 
Quebec 21354 — 
Ontario 7 090 5600 
Manitoba 3641 — 
Saskatchewan 576 — 
Alberta 734 — 
British Columbia 9000 ae 
Yukon 58 = 
Northwest Territories 47 — 
Canada Total at Dec. 31, 1982*** 49975 6 280 
Percent of Total Capacity, End 1982 59 i 
Net additions During 1982*** 608 680 
Planned additions During 1983 1685 1201 
* Details provided in Table A3. Conventional thermal includes steam, gas turbine, internal 
combustion. 
* Less than 0.5%. 
*“* Preliminary Data. 
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le A3 Conventional Thermal Capacity by Principal Fuel Type. Preliminary Figures as of December 31, 1982 


| Se 


Steam Gas Turbine Internal Combustion All Conventional Thermal 
jince Coal Oil Gas Other* Total Oil Gas Total Oil Gas Total Coal Oil__Gas Other’ Total 
(MW) 
foundland ae 503 == = 503 170 — 170 15 — es = 748 — =  feks: 
ce Edward Island — 70 —- — 70 zi — 4 7p ao 7 — 118 — — 118 
aScotia 637 826 = = 468) 20s — 205 1 — i 87 08% — — 1669 
Brunswick 285) 11555 = Bi 868 23 a 23 5 a= De oommSSS — +23 «211891 
bec —= Seis} == 18) 649 363 = ss dele — 148 — 1147 — 13 1160 
—ario 9149 2330 1318 84 12881 366 — 366 4 6 10 9149 2700 1324 84 13257 
itoba 419 — 4 24 447 24 — 24 31 =. 31 419 55 4 24 501 
catchewan 1475 = ies) Zi) sees) — 104 104 18 — 18 1475 ss AS TAS 
ta 3673 66 1284 75 5098 — 327 327 12 30 42 3673 78 1641 75 5467 
sh Columbia — 40 969 274 1283 188 151 339 123 18 141 = oi) dist} 2A! 17a 
on == — _—- — — — — — 37 - Si — Si —- — 37 
al). — 1 —- — 1 —— — — 130 — 130 — 131 —- — 131 
IADA 15638 6027 3738 514 25916 1308 582 1962 591 54 64415638 7998 4374 514 28522 


inly wood wastes and black liquor. 


le A4 Electrical Energy Production by Principal Fuel Type, Preliminary Figures 1982 


Conventional Thermal Percentage Generated By 
Percentage 7 rr 
of Total Industrial 
ince Coal* Oil* Gas* Total Nuclear Hydro Total Generation Utilities Establishments 
(GWh) 
foundland = ues — Halo == 43 109 44 264 aniRs) 98.9 len 
ce Edward Island — 35 = 35 — — 35 .01 100.0 0 
a Scotia 2790 2747 — DoS — 1044 6581 1.8 95.7 43 
Brunswick 120s 4251 — 5 526 254 2614 8394 22 92.7 1e3 
bec — 252 = 2o2 == 99768 100019 26.6 82.7 ees 
rio 34542 396 2084 37 022 36 161 37480 110663 29'5 96.4 3.6 
itoba 209 59 15 283 — 20 495 20779 5115) 99.7 0.3 
catchewan 6640 112 731 7 483 — 2360 9 843 2.6 96.0 4.0 
rta 19397 245 4911 24553 _ 1590 26 143 7.0 94.3 Sih 
sh Columbia _- 930 858 1788 — 46 131 47919 12.8 76.5 23.5 
yn — Wil _ 77 = 269 346 0.1 100.0 x0) 
west Territories — 188 — 188 — PUES 463 0.1 94.5 Bs 
ADA 64 853 10447 8599 83 898 36415 255136 375449 100.0 90.4 9.6 


ee a EE ee eee ee Es 
imated values. 
IRCE: Statistics Canada. 
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Table A5 Provincial Electricity Imports and Exports 


Province 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Quebec 


Ontario 


Manitoba 


Saskatchewan 


Alberta 


British Columbia 


Yukon 


N.W.T. 


CANADA 


62 


Year 


Exports 


Interprovincial Trade 


Imports 


Net Exports 


International Trade 


Imports 


Net Exports 


Total Net Ext 


ND 


ible A6 Generation Capacity by Type 


ee 
Steam Gas Turbine 


WFOUNDLAND 


fal End 1981 
ditions 1982 
fal End 1982 


ditions Proposed 
1983 

1984 

985 

986 

al End 1986 


INCE EDWARD ISLAND 


alEnd 1981 
ditions 1982 
alEnd 1982 


ditions Proposed 
983 
alEnd 1983 


VA SCOTIA 


alEnd 1981 
jitions 1982 
al End 1982 


jitions Proposed 
983 

984 

985 

al End 1985 


W BRUNSWICK 


alEnd 1981 
jitions 1982 
al End 1982 


litions Proposed 
983 
alEnd 1983 


EBEC 


alEnd 1981 
litions 1982 
alEnd 1982 


litions Proposed 
983 

984 

985 

986 

987 

988 

989 

990 

991 

992 

al End 1992 


1 463.28 


1 463.28 


150.00 
150.00 
1 763.28 


1 862.63 


1 862.63 


1 862.63 


Internal Combustion 


Nuclear 
(MW) 


Total Thermal 


1668.88 


1 668.88 


150.00 
150.00 
1 968.88 


1890.85 
680.00 
2570.85 


2570.85 


1156.22 
3.36 
i) eeists: 


685.00 


1844.58 


Hydro 


6210.26 


6210.26 


90.62 


127.00 


6 427.88 


20 767.86 
586.57 
21 354.43 


1 536.00 
2 243.00 
586.00 


988.00 
510.00 

1 275.00 
765.00 
29 257.43 


Total 


6 958.50 


6958.50 


90.62 
127.00 
25.00 
202 


2028.78 
3.50 
2 032.28 


22.50 
150.00 
150.00 

2354.78 


Zt INLo 
680.00 
3471.78 


3471.78 


21 924.08 
589.93 
22 514.01 


2221.00 
2 243.00 
586.00 


988.00 
510.00 

1 275.00 
765.00 

31 102.01 
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Table A6 (Continued) 
er a a ee 


Steam GasTurbine InternalCombustion Nuclear Total Thermal Hydro q 
(MW) 
ONTARIO 
Total End 1981 12 732.38 Sole 10.02 5600.00 18680.12 7072.28 25752 
Additions 1982 149.00 28.00 — — 177.00 18.00 195 
Total End 1982 12 881.38 365.72 10.02 5600.00 18 857.12 7090.28 25947 
Additions Proposed 
1983 — 28.00 — 516.00 544.00 36.00 580 
1984 206.00 — — 1788.00 1994.00 — 1994 
1985 — 42.00 — 1272.00 1314.00 — 1314 
1986 — — — 756.00 756.00 — 75€ 
1987 - — — 756.00 756.00 — 75€ 
1988 — 14.00 — 881.00 895.00 — 895 
1989 — — — 881.00 881.00 — 881 
1990 = = = = = = 
1991 —— — — 881.00 881.00 — 881 
1992 — — — 881.00 881.00 — 881 
Total End 1992 13 087.38 449.72 10.02 14212.00 27 759.12 7126.28 34885 
MANITOBA 
Total End 1981 447.00 23.80 30.60 — 501.40 3641.10 4142 
Additions 1982 — — — — — — 
Total End 1982 447.00 23.80 30.60 — 501.40 3641.10 4142 
Additions Proposed 
1992 — — a o= — 255.00 255 
1993 ~ — — — — 637.50 637 
1994 — — — — — 382.50 382 
1996 — — — — — 96.00 96 
1997 — — — -- — 288.00 288 
Total End 1997 447.00 23.80 30.60 — 501.40 5 300.10 5801 
SASKATCHEWAN 
Total End 1981 1658.96 103.92 18.10 a 1 780.98 575.50 2356 
Additions 1982 — _ — — — — 
Total End 1982 1658.96 103.92 18.10 ae 1 780.98 575.50 2356 
Additions Proposed 
1983 300.00 — — — 300.00 — 300. 
1984 _ _ — — — — 
1985 -— . a — — 84.00 84 
1986 — a= — — 168.00 168. 
Total End 1986 1958.96 103.92 18.10 — 2080.98 827.50 2908. 
ALBERTA 
Total End 1981 5098.01 327.30 41.53 -- 5 466.84 733.70 6 200. 
Additions 1982 — — — — — — 
Total End 1982 5098.01 327.30 41.53 — 5 466.84 733.70 6 200. 
Additions Proposed 
1983 400.00 — — — 400.00 — 400. 
1984 400.00 — — — 400.00 — 400. 
1985 380.00 — — — 380.00 — 380. 
1986 780.00 = — a 780.00 — 780. 
1987 400.00 — — -- 400.00 — 400. 
1988 400.00 — — 400.00 — 400. 
1989 400.00 — a — 400.00 — 400. 
Total End 1989 8 258.01 327.30 41.53 — 8626.84 733.70 9 360. 
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able A6 (Continued) 


ee ee 


Steam Gas Turbine 


3ITISH COLUMBIA 


tal End 1981 
lditions 1982 
tal End 1982 


iditons Proposed 


1993 
talEnd 1993 


IKON 


talEnd 1981 
ditions 1982 
talEnd 1982 


ditions Proposed 
1983 
1984 


tal End 1984 
JRTHWEST TERRITORIES 


talEnd 1981 
ditions 1982 
falEnd 1982 


ditions Proposed 
1983 

984 

lalEnd 1984 


NADA 


lalEnd 1981 
ditions 1982 
al End 1982 


ditions Proposed 
983 

984 

985 

986 

987 

988 

989 

990 

991 

992 

993 

994 

995 

996 

997 

alEnd 1997 


1282.79 


282079 


1 282.79 


25 767.49 
149.00 
25 916.49 


700.00 
756.00 
530.00 
780.00 
400.00 
400.00 
400.00 


29 882.49 


1934.44 
28.00 
1962.44 


28.00 


42.00 
25.00 


14.00 


2071.44 


Internal Combustion 


Nuclear 


(MW) 


647.72 


5 600.00 
680.00 
6 280.00 


1201.00 
1 788.00 
1 272.00 
756.00 
756.00 
881.00 
881.00 
881.00 
881.00 


15577.00 


Total Thermal 


1762.60 


1762.60 


33 941.76 
680.96 
34 802.72 


1 932.89 
2544.04 
1844.00 
1561.00 
1156.00 
1295.00 
1 281.00 

881.00 

881.00 


48 178.65 


Hydro 


8999.62 


8999.62 


1 843.00 


750.00 
290.00 
70.00 

11 952.62 


49 366.65 
608.07 
49 974.72 


1685.12 
4106.00 
797.00 
168.00 


988.00 
510.00 
2025.00 
1310.00 
707.50 
382.50 
96.00 
288.00 
63 037.84 


Total 


10 762.22 


10 762.22 


1 843.00 


750.00 
290.00 
70.00 

UG S22 


83 308.41 
1 469.03 
84 777.44 


3618.01 
6 650.04 
2641.00 
1 729.00 
1 156.00 
1 295.00 
2 269.00 
510.00 
2906.00 
2191.00 
707.50 
382.50 
96.00 
288.00 
111 216.49 
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Table A7 Installed Generating Capacity Expansion in Canada by Station. Major 1982 Additions and Projected 1983-15 


Province 


Newfoundland 


Nova Scotia 


New Brunswick 


Quebec 


Ontario 
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Station 


Upper Salmon 
Topsail 

Lawn 

Morris 

Lookout Brook 
Cat Arm 

Port aux Basques 


Fourth Lake 
Gisborne Canal 
Annapolis Royal 
Lingan 


Point Lepreau 


Beauharnois (net) 
Delaney 


Gentilly 2 

La Grande - 
LG-3 
LG-4 

Manic 5 


Various Locations 
Various Locations 


Atikokan 
Bruce B 


Darlington 


Pickering B 


St. Mary’s 
Thunder Bay 


(@y ak ay GaSe Se AS 


4 


Oe 
© 


Am al 


Year 


1983 
1983 
1983 
1983 
1983 
1985 
1986 


1983 


1983 
1984 
1985 


1990 
1991 
ISR 
1983 


1983 
1984 
1984 
1985 
1989 


1984 
1984 
1985 
1986 
1987 
1983 
1988 
1989 
Loo 
1992 
1985 
1988 
1983 
1984 
1985 
1983 


Additions 
Proposed 


(MW) 


84.00 
ZS 
0.65 
He OW 
Z09 

2x 63.50 

25.00 


1) OQ) OO) = 


= a3) QV@Q) S@ 


Oye) 0} So} — 


et GG) EC): CNG) 


tL OR@ BOM @i@@1@ i =1@ I @l@i@ iG) 


Proposed 


Cape 


159% 


259K 
68E 


2 304 


2637 
2 28( 


206 


3 08C 


le A7 (Continued) 


ee 


Additions Additions Proposed plant 
nce Station Type* in 1982 Year Proposed Status capacity 
(MW) (MW) (MW) 
loba 
Limestone H 1992 OXNeleS 2 
1993 5x 127.5 Pp? 
1994 BUA) iz 1275.00 
Wuskwatim H 1996 96 > 
1997 3x 96 | 384.00 
atchewan 
Nipawin H 1985 84 Cc 
1986 2x84 C 252.00 
Poplar River S(C) 1983 300 C 600.00 
ta 
Genesee S(C) 1986 400 C 
1987 400 C 800.00 
Keephills S(C) 1983 400 Cc 
1984 400 C 
1988 400 IP 
1989 400 iP 1600.00 
Sheerness S(C) 1985 380 C 
1986 380 c 760.00 
1Columbia 
Keenleyside H 1992 2x70 i 
1993 1x70 BE 210.00 
Peace Site C H 1991 5x 150 P 
1992 1x 150 2 900.00 
Revelstoke H 1984 4x 460.75 C 1 843.00 
; 
Whitehorse H 1984 20 C 
1d 
Oo H 
am (Coal) S(C) 
am (Gas) S(G) 
lear N 
rnal Combustion IC 
‘Turbine GT 
d W 
alied | 
er construction G 
ned [> 
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